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Thia to1ub» of Book IT of tho lianhattaa Oistriot Bietory pre- 
sents a diaeuaaion of tho pertinent fa«te relating to tho. construction 
of tho Stanford Sngineer Works. Project aatiTitlea during tho period 
froa 19 Maroh 1945, tho atart of ooaatruotioa, to 91 March 1945, tho . 
offioial data for tho completion of oonstruotloa activities, aro 
oovored in thia roluaoi aiaoo thoro waa no taajor ooaatruotion botwooa 
51 Harok 1945 and 51 Daoeabor 1945, no attempt haa bo en aado to iaoludo 
so-called minor oonatruotloa aotivitlea but rathar, these hare baaa 
oorored aa a phaaa of operations (Soa Tol* 6) • ffherever poesible, 
ainute da tail haa boon avoided in ordor to proaoat a aloar, compre- 
hensive history of tho aoopo of oonatruotloa activities and tho prob- 
loaa encountered during tho ooaatruotioa period* 

Although tho ooaatruotion forooa waro charged with tha reaponai- 
bility for procuring tha initial oharge for Pila oparationa and for 
teetint, identifying, and calibrating prooaaa equipment, theae aotivl- 
tiea are diaouesod ia Volume 5 sine* they apply direotly to product ioa 
ope rat lone. Detailed daaoriptiona of tha naln prooeaa buildinra are 
inoluded with tho photographa la Appendix A. A aoapleto set of photo- 
graphs of tha ooaploted plant and Riehland Tillage is inoluded in 
Volume S # Appendix A. 

Tha suanary aoataiaa aa aba treat of every major aubjeot treated • 
ia tha text and ia keyed to tha text in auoh a eanner that paragraph 
headiaga and nuabers ia the summary rafer to the varioua seotiona ia 
tha main text. 
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onion expedited and carried cm proowesAssafcf thes* we the Jontrol 
"oeticn and th» iroourtmoiA action* 2ha Control : action *e* estab* 
lished as * ooordinatiag agenay la wnnection with all proouroaci'.t| 
it was res pens ibis for proourwaant if excess nctarlnli, proourwwnt 
fro* military and other 3avarnt*Kt a gem ales, and it olarifiod and 
reviewed all priority natters relating to proourewmt far the Project, 
'Ihs Proourenent Section of fc»* Are* teglnaar's Carries handled all 
order* involving snterlals on Treasury rToeureaent Selwdulas and inch 
item a* experlaao* s hea * 4 oould be purchased by the Jovernaont *ith 
greater sxpedlticsu the ttlnlagtoa Are* iitfLnw's Of flee as* estab- 
lished to expedite prooeaa equipasnt design and procures**** Ihe 
'frsidngtoa liaise* Qffloe'e chief contribution to proeurssssBt wee in 
expediting priorities* Purchasing a** executed through the use of 
contracts* s ifeoontraots, and purohs** orders* thensvss* possible, thee* 
wire and* an * ocsrpetitiv* basis* A total as* 6T Direct Contracts and 
81 subcontracts wsr* 1st and epproadLaately 7X00 foverxsssnt purohass 
orders and 4?,000 Prins Contractor's purchase orders ear* required 
during ths construction, period* 

0ns expedient wed to facilitate procurement of or it leal and 
lon^tino-dol ivory equipnant and materials sas the plaoenest of order* 
for thess items a* soon a* desist was suffloiently oonpleted* rdsrs 
«ers plaoed far in advance to met anticipated desands for lten* 
such s* structural and italnlsss steel* asd arrangenoats war* nad* for 
storing the aaterials until tjjss for their use# Another expedient* 
in frequent use, it* division of orders for alalia? itesei anong 
several different suppliers • materials and cqulpnent la vendors' 
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private blddora* 

4# Oonatruotlon labor* • The acquisition and retention of %t» 
adequate labor force to oonploba tha oonetruotiaa of tha Proj«et proved 
to ba a problera of major proportion* « At reorultoent prograa planning 
oanferanooa hold among representative* of tha OemmmtA, tha PrbHO 
Contractor, xnd tha Mr tepcwar aocadaaioa* it waa agreed that Hie 
na oa ea ary recruttaaut of labor outaida of tha northwest region would ba 
extended apaolal aid by tha mr IJanpeeer Cecndsaioa« "worultHBnt oper- 
ation* followed a general prooedur* la proourlng worker* through tha 
•OB, attocqpting to maintain at all tJnea a balaaoa b e tw e e n aklUad and 
unskilled oraftowB* Aa induction propraa was developed* designed to 
koop worker* in aa onthusiaatlo aaod froa tha tina of their arrival at 
?aeoo, faahingten, until they roaohad Iawiford onap« la order to pr*» 
out** a auffiolons nunber of workera, aeny apaolal recnruiting prooe* 
dure* war* instituted, whloh Inoludadt (1) aa Daoentive Plan pro* 
-riding for p a yment of araployae's transportation ooataf (8) apeaial aid 
to subcontract oral (3) reoruitaent la Alaaka and Canada of workers 

loarlaf united Statoa war projoota looatod thareinj (4) union reeruit-» 

i 

nsarat throng activities of uaioa bnainaaa agaataf (8) a dlroot hiring 
prograa whloh onablad tha United Statoa aaployaant Service to hire 
anployoea dirootly rather than rofor thon to amford rooruitsra for 
interview and hire* A Spanlah-Aaarioan reerultnartfe prograa was oarrlad 
on intensively la tha Jar Manpower OooBdaaion Itegioa 20» but waa la tor 
abandoned because of unfavorable response* Uooruitamt raaulta showed 
that 261,040 people vara Interviewed and of these 94,307 were hired 
> at an are rag* ooat of $52«38 par rcoruit« 
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Hi general f ^» auppSy of ooianon fi»d ratad labor did m% nmat the 
doaand and labor utilisation sme expedited by extending the work week* 
instituting a training proppra*, and tfae -jirapernlisio-^rf estine tea of 
oraft distribution needs* Labor unions ;;»ve valuable assistance by 
pemdttlng nasabers of certain orafte to work out of Uioir elaasifioa- 
tion to lnaura aoaplotloa of orltleal work atare oraft shortages aae» 
la ted • Vithdraenl of man by Selective Servioe proaanted a oar* idereble 
problem in Hadnteining aa adequate workLag foroaf therefore, re a rutting 
asthods ware sa dirootad that good ra suits aara obtainad in the amploy 
aaat of aan «tio aara draffdeferred or ansae** 

During tha early atagea of oonstruetioa It mi found that tha rata 
of labor turnover and tha peraontaga of absenteeism ware exeeasivaly 
hi^h baeauae of the lank of o cop lata facilities at tha Projeet, la an 
effort to oorreet theae conditions* irt ioh sarioualy threatened to delay 
aonpletion of tha johg several ateps ware taken • (1) a Utilisation 
Comdttoe aas f oread by representatives of tha t«r Poaar Canals sioAj 
Amy Sarvioe Faroes Baadquartera, and the Corps of Engineers, anion la* 
veati gated oonditiona at Benford and nads leooanondatlana for reducing 
tia rata of tia*nover| (1) a "St«y«-on«*the-Job Caapetga" aaa inaugurated 
to sponsor mrieus activities for tha workers* (3) eoeneroial and liv* 
lng faeilltias aara provided as rapidly »■ possible without hindering 
work on oonstruotioa of the plantj (4) recreational facilities ware 
also 3&4e available ff working first toward tha nlalaut facilities that 
would provide activity for tha greatest masher of people} and (S) the 
workers thesaelvea foraed tha .Sanford iingiaeey .forks ^loyeaa 1 
Association for tha sponsorship of recreational, educational, and enter* 



plated. Speed In barrack oonstruotlon vt*a amphealMd throughout all 
stagee of the oamp'a progreaa* During tha oonatruotioa pariod It waa 
found that labor waa being drainad away from, tha prooaaa araaa for uaa 
on Hanford Cempi therefore, ta of fiat thia, a prefabrioated typa of hut- 
neat waa adopted* Uaa of thaia huta aaaad tha ■ train on tha eons true* 
tlon foroa and effectively lneraaaad tha somber of workers avallabla 
for aetual plant construction*, Baoauaa of tha influx of a large mmber 
of famlliea aaldng their honea In trallere, the building of a trailer 
a amp at Hanford beoame extremely important, and on t Auguat 1944 the 
final phaee of trailer oamp oonatruatlon waa completed* The duration 
of the Pro J eat warranted previa ion of many trailer faoilltiea, and aoon 
the trailer oamp gave every appearance of being a Modern wall-planned 
miniature oity* 

Three typea of faoilltiea, oomaerolal, recreational, and oom- 
■unity, ware oonatruoted to feed and to provide neeeaaltlea for eon* 
■true tlon workera and their famlllee* The ooanerolal faailitlea la* 
eluded the oonatruatlon of eaaa halla, garagea and aerrioe atatione, 
laundry, bank, poet office, oombined atoro and bue atatlon. iforale* 
building faoilltiea aoon became an urgenoy and pr oris ion waa made for 
reoreatlonal faoilltiea, auoh aa theatera, recreation halla, bowling 
alleys, auditorium, gymnaaiiav and rarioua outdoor faoilltiea (auoh aa 
a ewimalng pool)* Community faoilltiea auoh aa aohoola, hoapitala, 
ehurehei, fire and polioe protection, and a library eade Hanford Camp 
unique among oonttruotion oeapa* 

The ohief eaueee for dolaya in the oonatruotioa of Hanford Camp 
ware labor ahortagea and diffioultlea in obtaining orltloal materials « 
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whenever and wherever possible, axpedients were employed to in- 
arasie the tempo of -amp csonstruetion »nd to keep paoe with mounting 
demands for living aoooanodationai therefore, housing o oust mot ios w»s 
given prsoedanoc over all othar work la Banford in ardor to rash to 
oampletion tho necessary living faoilltloo whioh had to bo proridod 
boforo ponoaaoat plant work could bo started. 

An auxiliary oonotruotion oaap wao constructed approximately Kid- 
way botwooa Kiehland and tho Metal Fab ri oat ion and Tooting Area to pro- 
vid* additional housing for workors ia tho lattor aroa. Thio camp was 
Qoapoood entirely of barraoko and affordod all faoilltloo noooioary for 
woaon and aoa. On 14 January 1946, however, it was fait that ao aood 
for thooo aeeommodationo existed, and tho ontiro oaap wao takon over by 
tho Aroa angineer to houoo and food tho Military Polio* assigned to tho 
Project. 

Because of tho look of shop faoilltloo noar tho plant site, and 
tho aood ta fabrioato olaooiflod materials, ■hops wore o stab li shod la 
oo eh aroa , equipped vith aaohiaery to do all typos of work which 
noraally would bo performed by "job shops." Sinoe tho bulk of oon- 
otruotion work involved wao in the oonotruotion of the Pile and Sep- 
aration Areas, tho aaia ahops were established at a site oontrally 
loom tad with rospoot to thooo areas. Othar shops were segregated at 
Tsrlous locations la order to wake theat more practical for a particular 
typo of work* A graphite shop was srsotod at tho western edge of 
Hanford Camp with facilities for shaping, cutting, boring, facing, 
end tooting tho graphite needed for tho Pilo matrix. A pipe fabri- 
cation shop was looatod at ffhlte Bluffs, adjacent to existing rail 
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foolH^lea, t<sr the promotion of xniarvta pipe* bsu-by ,mj looatmi * 
naeonito shop for the fabrication of laaaonito panels used la <,h* Pilo, 
and a atruoturai steal fabrication shop to fabricate st«el plate aoo* 
tions* It ftlao extremity important to provide a oanarete plarA 
if vast oepaoity in order to obtain tha cjuaatfeity of oanoroto needed* 
Five suoh independent oooorete plant*) were established boeauete of the 

■ 

wide separation of the plant areas* 

Prior to the layout and oonatruetien of paraaaant, aoooas, and 
lntre-area roads to the lie and Separation Areas, toaaporery roads 
had to be provided for the transportation of workers and oonatruetion 
anterials to and within the reapootlve areas, and temporary velles had 
to be provided to a obstruction nnd a asp areas to enfe guard pedestriea 
traffio* railroad treoka eere installed to provide faoilltios fcr 
transporting the lar^s enount of bulk notorial* and hescry sajuipnent 
used in a one true ti on* 

Slaoe existing water eupply faoilitiee eere not sufficient to 
fumlah all enter for oanstraetion purpssas, nuooroua voile had be be 
drilled throughout the area and the Colunhie River had to be relied 
tqpon for additional supply* Construotion power eon obtained by 
tapping the existing 66-kilerolt transaission lines* 

At the start of eonstrustion and even after the ooxpletlen of the 
Ranford Cats? facilities* it was neoeeaary to provide neny of the eorfasrs 
with aver-cdzht living quarters near and in the oity of ftaseo* may 
of the houses on the llaaford site at the tins it was aoqulred by tha 
Sovernatmt were rehabilitated for fanily use* bachelor quarters* and 
for field off loos and storags warehouses* A msaber of ter$>orary 
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building* and fooilltice wra a 3tt8true>te<J -ratal 4e of apeaifio are as t 
ahieh nontributod to tt* aces truotion of the entire Project. Aa 
airport w&a originally oonatruetod a* "ar-ford to w>rvw aa an oner* 
g«uoy airport for the Baaller type eiroraft aaalgned to the Area StajgU* 
near for the :>roJeote Lrtar, an airport of auffieien* also to enoon* 
aodate eiroraft need by the Air Treneport Cortsend wet oon etruat od ap» 
prexlaately one mile weat of Hnaf ord« 

S. Oonetrtatloa of the grating Pleat* • Cenetrotloa operetione 
vara begua la March of IMS, with wort: proeeedlag la all arena ai*ul- 
tax* sua ly. Con* tract ion wee ooxspleted la r »trot 1945, 

The fctel Pmbrioatioa and Tatting Area la eonpoeed at a total of 
41 penman! bulldlnga end It facilities* layout work for this area 
wan atarted la April IMS* Sine* many <* tha buildiagf la thia area 
vara to aparata independently, eeqoenoe of atart-^a aaa not intereon* 
neotod and aonpletloa data* aara art for eeeh lndividtart building 
rather than for tha area aa a *fcola« Ooaatraotioa prosraaa aaa rela* 
tively alow at fir at bteauee of eontlnually ohaaging design, ttm 
prioritise of other prooaaa aroaa with roop ao t ta labor aad natariala 
added to tht diffloultiea enooiartered la eonetrnetion* bqperlaa»hbat loo* 
.both on tha aite aad at otfcer points in tha United Statee, resulted la 
nuntroua ohengea to btdldlugs and equipasaet during tha oonstruation 
period* TMa situation aaa alleviated by general axpedieata la the im 
of labor* deeiga, aad notarial proourewm*, ant tha ultimate asiadnls 
requlrenanta were sets 

Three Pile Aroaa (100*43, 10O»0 uod 100HT) oontaia a total of 
54, and 52 peraaaaitt buildinge and 52, 29, and 29 facilities, reaped* 
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tively. Construction In the s'i2* Areas was the n*>et urgent, and the 
greatest «f forts of scheduling and ea$«Miiting were directed toward 
them. Layout for the Area* wan be^-un on IS )3aroh 194S, Ct»p lo- 
tion data* ware requested for tha Pile (106-B) Building, tha Pile 
(108-0) Building, and tha ilia (10S-r) Building in tha order given* 
Sinoa tha Pi la Building to* tha oontr oiling factor in each of the 11a 
Areas, tha dates requested applied to tha araaa ag a whole* Although 
tha 9»Pile Area was completed late, the Dm and *-Pile Area completion 
date* were maintained, Comtruoti on of tl* Ilea required derolopsent 
of nony new techniques sinoe the materials ueed end the toleranoea 
required ear* seldom enoountered in tha ordinary industrial oonstruo* 
tlon* *ah Pile consisted of an interior mii of rephite, lurrounded 
by radiation shielding consisting of oast-iron blooks and laminated 
walls of steel md aaaonite* A number of holes are provided in tha 
graphite maesf 2004 holes frcst front to rear for ooaling tubes, 29 
vertical holes for safety rods, and 9 horlsontal holes frost loft to 
right for a octroi rods. In addition to the work involved In tha 
ereotion of the Piles v there was considerable field fabrication work 
required on the graphite blooks and the laminated Pile shielding. In 
addition to difficulties suoh as tha shortage of skilled labor (as 
anpliflod in tha Pile Arena by the fact that the average worker in tha 
various crafts was not sufficiently skilled for work on the process 
units), tha scarcity of sons required materials, design changes, and 
restricted area work, problems were presented in (1) tha olosa tol- 
erances required in so nassive a construction, (2) the eleanlixmss 
necessary in the vicinity of the Pile during construction, and (3) tha 
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oisien worfcnanehlp And ip^d to be attai rw<^* Field fabrication and 
production lino p ro «a aeomb ly of cell oquipsaoni wrt nmiwry U order 
to utlllao lateat deal pi detaila and mlntain oonatruetioa eehedulea* 
At la the oiwi of the other prooeee ereaa, .auweiiant building oca- 
atruetlon oonaieted of relnferoed ocnerete, atruetural eteel framing, 
o Quorate blook, and wood fraae eonatruotioa* 

nwaLeeaeBaiaCSS J*i*e^G^B\*4flAae ^CMVW Wa\a9 

purcheead fren tb» Bonneville Poner Adalnintrati ott and wen fod from 
the frend Coulee and Roraierllle Jydre»Hlaetrle Manta* Power far the 

Jhbriantion and Meeting «m and aiehland Vlllaai la obtained 
fron a leaner Llla aawer Adtdniatratlon tie-line to two aubetntiono of 
the Bfcelfie Power and Ti#t Company through which da U vary to the Pro* 
>•* !■ nada. The ilm and Jeparetlon Araaa aro aerved by a 2 SO* 
kllovelt loop ayataai frcn which the voltage la radioed at eubatatlona 
for varietal plant ueea s The Project tranaadaalon eyamsn ooaaieta 
priawxily of 2SO-, 11 5-, GO*, and t.t-fcllovolt linen. 

The Imtallatlon of telephone oabln and lnatrunenta wan handled 
by the Slffial Corpe ttviaion of tha ninth 3ervioo Connand, which dl» 
reotod tha feoifio rolephone and lalegraph Cosapany in stoat, of the 
permanent telephone oenatroetion* It one daoldnd that none of the five 
Independent ooegecilee on the Site had auffiid.es* experience, toohnioal 
ability, and oeuipnent to eatabllah and Maintain the telephone ayetea 
reqalrcd for the Project, and thair property* which will be returned 
whan the alto is vacated* wen acquired by the Qov era na nt » Sufficient 
veatara Itaion printera and teletypewriter 2 Ira id ta Tart eatnbliahed 
to cAlntain o an tact with vnrloua phaaea of the Jhnhattan Diatriot Pro* 
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Joet and other neeeaaary point* of eoaaunioation* Baoanae of tho area 
InrolYOd and tho widely aoporatod location* of the plant** it woe oon» 
lidered oaaentiel to oquip la elated petrol atationa* petrol oars* and 
petrol pleiiee with two-' way radio oaanualoatiau. The nejorlty of eo> 
nsaieatloao a qui paw at neoo**ary to fulfill roquireaenta wee raquial- 
tionod from the Signal Corp** 

Sinoe the axiating rood and reilreed feel lit 1* a were inauf fiolent 
to headlo the heavy treffie demand* of the Project, new faollltlee, 
a* well a« iep row ee enf la the old* were needed* Preliminary eurvay* 
for rood end inter-eree reilroed layout* were aede by profile and 
oroee aeotion aethod over route* auggeeted by the ftlladngtoa Dealgn 
Dl-riaien. The alignment of existing pleat rood* end railroad* we* 
uaedf whenever poealble* to reduoo the ■eeunt of grading* The arise 
Contractor aeeueed r o op onalblllty for eein ten e nee of the eejorlty of 
rood* and railroad* om the Project end aubeontraoted the aetuel eon* 
atruotloa work* it the beginning of the oonetruotien period* * oortain 
aaouat of work had to be parforaed 1— ediately to handle aafely and 
effleleatly the lnoreeelng volume of plant traffic* Plant aeeeca road* 
and aaia thoroughfare* were reahepod end widened* Sinoe rail traaa- 
portatien direet to the working area* would minimi ae the r« handling of 
construction aatorial and equipment, iaaediete atop* were taken to put 
ozlating traok* of the Chicago, Milwaukee, St* Paul and Paelfle Rail* 
road in oondltloa for the hoary ■orrioe antleipated* A thorough job 
we* parforaed in tho oonetruotioa of peraanent road* in order that they 
oould aupport tho large yoIuuo of traffie la ell type* of weather* Rook 
•xeavution, grading, and a and and gravel fill* were aaong the task* 
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of railroad construction* ©finite acquenoe schedule* were eatab>» 
liahed iand f allowed la tha ooostruoti m of all raade, -md the v/crk 

jovored in the original road contract woe eaaontially collate by the 

dddle of neocmbar 1943* 

3. 31ohland HlUgi - IJooauee ti* Prim Contractor '■ Design 
nirlaioai was actively engagad in work an the process araaa of tha 
ftanford l^naor farka and other oar plants, tha design and construe- 
tion of 31 oh land Village was subcontracted to finae faxdllar aitfc 
that typo of work* Because the RLohlaad ooordinato aysteai was eetab- 
llafaad bed* oro the plant aysteai was Qotoplote, no attaint was aade to 
tio tha village into tha plant aystsn* Layout work for Richland won 
begun on 20 Hsron 1948* Although hanpered by deaign ohengea brought 
about by population estlaats revisions, by labor ahortages, end by tha 
nooeealty of saving all existing f aoi litice and buildinge which would 
bo of benefit in the new village, a town to accomodate approxtsately 
17,500 persons woo constructed In leap then two years* One of the 
expedients used in the construction of Slohland Village waa the in» 
atallatl on of prefabricated houses, shioh sore hauled to the Project 
in aectians, placed an foundations, fastened together, and then 
anchored* 

Tha Adadniatration Area was constructed within the lisdts of 
fdehland Village* Conala-uction of thia area waa performed under sub- 
contract lnaamuoh as it wee e instructed ocnourrontly with, and as a 
part of, the village* Since the Administration Area contains no 
process buildings, it ens not included in tha orer-ell Project aeliedule* 
Qeai£t changea, which eventually resulted in doubling the number of 
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buildingi originally planned far thl» aros, vsere the nejor diffi- 
culties anoouritored in aonstrustian* 

9 # rrainportatl <«, • Provisions for tlm large scale transpor* 
tat ion of equipment, naterlals, and personnel included itaprcroewnts 
to existing facilities mi veil &a the e»^abHahswnt of a number of 
new facilities, nilroad use «i confined to freight swvecmntj tha 
magnitude of these operations is illustrated by tha fast that 40*000 
oarloads of nmteriel «ara shipped into the Project during tha ooxatruo- 
tion period* A few oamoditie*, suoh as oil and gasoline, w»re re- 
ceived by boat or barge* Item of equipment whioh required special 
attention in order to avoid ooie trust Ion delays ware dsliTsred to 
ilsnford by the Air Irsneport ervloe* A bus systea was established to 
provide far the tarensportatloa of eorkosn to and from their jobs* A 
total of 904 buses oarrled approjdsnfcoly 20 million passengers during 
the construction period* the Area &glneer*t "arena portabi on Depart* 
sent maintained, ■ohedulod, dispatched, and operated most of the 
Project** transportation •quipeaont. 

10, safety* • The safety program far the sianford Engineer vfarki 
was considered an essential part of the program for the successful 
ooopletion of the Project in that It enabled the naximue use of avail- 
able mxsp&mr, ioprored ernployea morale, reduced labor turnover and 
absenteeism, and, because of a :ood reputation for preventing* accidents, 

■ 

assisted in the reorultaeat of per eonnel. Ths Area ^inoer's Safety 
Division was established to function without direct supervision by 
the 'Manhattan Istriot* It was staffed by qualified personnel, who 
supervised the Prim* Contractor's safely program, and was organised 
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into four •ootiona to cope with the «afeiy problem inherent in con- 
struction, traffic control, community a af o fcy, and fir* protection 
and prevention* Safety oduaation was promoted by meetings, litere- 
tura and statistics, contests, and expositions* An important factor 
in the working of the safety program was the use of safety equipment 
suoh as gloves, shoes, goggles, and ooveralls* Special consideration 
was given to the question of the women enpioyeos on the Project, and 
a female safety engineer was employed to analyse and organise the 
work in this respeot« That the safety program was effective is shown 
by comparative statistics between the Hanford Engineer Works and in* 
dim try throughout the United States | these indicate that this Project 
had a better reoord in all respects* 

11 # Coat* • The construction cost included the eost of all 
materials neoeesary te equip the plant for the start-up of manufac- 
turing operations. Cost records were maintained by the Prime Con- 
tractor, with oertain modifications of his regular accounting method 
in order te oonply with general accounting methods of the Corps of 
Engineers* Labor charges and main subeontraot-lmbor oharges were 
allocated on a time card basis* Materials and equipment and main 
subcontractors' material and equipment were allocated on the basis of 
store tickets* The cost of major construction equipment maintenance 
was distributed periodically, on the basis of total labor oharges, to 
the construction feature accounts during the period involved] over- 
head and deferred accounts were distributed by a stellar method* The 
total ceet of construction, 9848,101,240, inoludes $269,617,191 for 
main plant constructions $48,674,898 for Richland Village oonstrue- 
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tioni and $50,909,657 for special construction features. 

12. Ptrtonntl and Organisation . - The Sanford Engineer ^orki Con- 
■ t ruction Organisation was composed of two branohoaj on* reporting to 
tha Area Engineer, rapraianting tha Manhattan Oiitrioti the other re- 
portlag to a Fiald Project Manager, representing the Prime Contractor* 
The Area Engineer's Of floe, headed by Colonel 7. T. Matthias, aoted in 
a supervisory and reviewing oapaolty and did net aotually perforn oon- 
■truotlon aotiTitios. This offioe oonsisted of two divisions i Con- 
■truetioa, which had to do with proseautioa of field ooastruotioai and 
Servioos, which had te de with the services neoeesary te furnish the 
needs of field construction* The Contractor's organisation, whioh per- 
formed all actual construction work, was headed by a Field Project 
Manager, 0. P. Church, who was assisted by six assistant field managers 
responoibls for various angina ar in g end administrative divisions. In 
addition, there were four divisions. Audit, Accounting, Design, and 
Traffic, reporting direotly te the du Pont Wilmington Office. 
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m«feTTA3 DltHSlOS HISTORY 
3001 IT » PILE FROJKGf 
VOLUMB S • COBS? 

saOTIOM I • XXTRODUCTXOI 

1-1, abjective* » • The prinary objective of the oonatructioB 
at the ."an ford togineor .Torloj was the building and equipping of a 
plant for the mnufnoture of pluboniun In adequate quant i tic a, lied" 
in tinny to raeet solitary reqtdreaentaf a secondary objective rota the 
r aeoompliahraent of the work at the lama* ooat oaneaeruiurnte with attain* 
sent of tha prinary objeotivea* 

l~8 # Soaps, * rhe undertaking entailed the oonatruetion of najor 
oanufaot urine areas witti auxiliary and service faoilltiea| a villa p 
to provide) for the essential living requireaanta of operating per* 
■ornal 9 including fool 11 tie a for the min otainlstrative headquarters 
and noohaaardous aervioea oorsnon to the several nataifaoturing areaa§ 
and all tenporary faoilitios leoessary for the oonatruotlon of a 
pernenout plant to produce quantities of plutonlua in aooordenoe with 
the engineering design deaoribod in Volune 3« 

1-3 • Author! tation* 

a* Ooneral » • See Voluae 1, paragraph 1-3, page 1«S« 
b# Opeolfio > • rhe original spooif ia authorisation for the 
oonatruotion of the IJaiiford Engineer « forks ia found in a report of 
IS June 1942 iigned by Dr« J« 3« Conont, ahairwan HBRC, and Dr* 7* 
Tuah # Director CCIiD, and approved by *Jie Chief of staff, the .'oo rotary 
of jar f and the Vioe Proaident of the 'kited Statee« n» report was 
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IraiWTiitteii by lettor, dated 17 June 1342, frcBi Or, 3ush to tlie 
resident, wi*o approved it* 

1-4* Construction Oont raptor and Authorisations* - a, I, du 
Pont da Nonoin- a and Cottpany this aa looted as the >rirae Contractor for 
design, oonatruotion, and operation u£ tie) laid'ord n-inacr Works 
an th» basis of previous r.uooessful industrial experience tost nearly 
conforming to the rigid roquiros»nts of tho Project (3ee Vol. 1)# The 
Frine Contract, *-743J eng-1 (See \pp. C 1), beteoen the .ovonnaont 
and du ont oonstituctod ths basis and authorisation for perfonaing 
tho work* Authorisation far structural work an individual olewmts 
of the peransnfc Manufacturing faoillties ma laade by tho signature 
of B» Area engineer at ilaington, lelaaare, based an design drej*» 
ings subsdttod by the Design Division of the Priao Contractor (3oe 
App # C 2), after review and rooornondation by consultants attaohed to 
the Office of the Area iiingineer (See Vol* 3)* Authority nets dele* 
gated to the Area Engineer at Wilmington by letter from the District 
Hngineer (3ee App, C 3). All work on prooess faoillties was subject 
to approval by the Area Sngineer at Chicago, Illinois, prior to 
authorisation by the Area Engineer at /ilnington. All construction 
work for the operating village (Riohland) and temporary oonstruotion 
faoillties was authorised by the Area I&gineer at Ilanford through 
authority delegated by letter from tlie District Sngineer (See App, 
C ♦ ). 

1-5, Oeneral Teaorlptlon, • The permanent plant, as completed, 

inoludes seven prooess areas and 8ichlemd Village (See App, A 1, 2), 
The prooess areas include one <btnl fabrication and resting Area, 
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b« Hlohland Village. * Richland VlUne* provides housing, 
aorvioo, and oont«rolal facilitiea for operations personnel, it is 
located st * safe diatanoe from the Manufacturing itni in the south* 
oeurt corner of the Project «lte (sm App. A 2| B 1), ?he A<hainistre» 
tion Are*, oonaiating of administrative and aervioe buildings eerring 
th* ant ire plant, la loo*. ted in tha heart of the village. 

linear orka preaented irtmnurebla and unprecedented problems union 
ear* auooseafully uteruoae in she proaeeution of the sorke «*faaaa 
probloaa a tewed froa aavcral baaio requireaenta eetebllahod by process 
research and devclopnent. en^neerlng deai^t, and polica/a The prla» 
oipal faotora whioh areated thaaa problena are entaaarated aa folloaaii 
la Iha aagoltude of tha Project* 

2* The large distance beteoen tha ecroral Manufacturing 

plants to be constructed. 
So Tha laolated location of tha aite* 
4* The tine elansnt nhlsA denanded that oonatvuotlcai 

proceed without awaiting oonpletioa of engineering 

deal gi . 

8* The unusually high quality of nana true tion and 
rigid adherenoe to snail tolerance* required 
in neny instances. 
6. Tha cxtran e and rigid requirenente of ailitary 
aeoreey end security, 
noh of thoee fan tori la discussed briefly in the following paragraphs! 
a* mgnitukt «• The following typical total construction 
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aqy nictating aeattare of papulation (3e* App« 3 *) preeontod ttti4.au* 
preblane *ith reepeot to awny phaeee of u<aaotru«tian» 'Aaa* problem 
wri related primarily to the pjptwurenraat, tranep ortat i on, hauaing, 
feeding, health, noralo, and retention of • nudsun total oenotruo* 
Uoa faro* of about 48,000 pariona (total! for all oontraetor foroea 
plus gjorarnwmt peraonnel), whieh mitibar *ae reaohod la 1M4* 

SfeB aflaaaat* m The urgent mod far placing the plant 
ia operation at the earl lost poaelble data forced initiation (if oc« 
etntotion work whoa only oaager denial data mtm available, la aaay 
inatanoee, ooaotruottoa work mm la progroee on eon* aeeentlal ale- 
aoata even bafora eoiopletn benin raaaereh hod booa fully dewloped. 
8en*eote»tly« tha burden of ooaatruetloa planning* scheduling, and 
preoureajant aaa ertraaely greet* newthelaee, tha flaal ooanlatton 
of tha Jon ana advanced beyond raaeonable exaeotaUoae, 

«, quality af Ctonot ruction, • Tha quality of oeaatrua* 
tiaa deaaadad by tha rigid rogid r aia a i ti of tho oaaufaoturlng proo- 
eaeee aaa umauelly hitffc (aaa Vol* l)o Ihia an* partleularly true 
of tho Pll* and Separatioa Areen* Thm preblea of procuring aa 
adequate nunbar of oraftiana eufficlontly aklllad to parfom tho 
work aaa ona of tha zaoot oritloal encountered and aoaoMitated a 
apeoial training progran* 

rigid requireaenta of military acoraoy iapoood eerieue problase (See 
vol. l)t Inveetigetioae bad to bo proaooutod vlgorouely to avoid 
dalay la enploynont and utilltatioa of porotmnol on work and la 
aroaa that aaro olaeeified* Key etiployeea and euperviaore could not 

■ 
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ba giroa a oamplefca mn»r-«dl ploture of tha Tojeot, bwts * hi^i 
dagroa of ooordinatlon and dirablcm of porftraanoa by top njw- 
rlaioBi ni erfbativa in avoiding da lay and oonfusioo that night 
hawa boan irapoaad by tha naoaaaarjr liadtatlooa af aacmrity* Pro* 
teotioa mm prcrvidad by a patrol and guard fOrcw and tqr * paaa and 
bade* sy«tea that iaaurad adBittaaoa of aafthariaad parsonsel only 

A 
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area* A. few of these point* ware checked by actual drill inf. thereby 
allowing a ooopariaon of the record log of drilling with ooEqpareble 
Infornetion as disclosed by ths aeisoogr^ >hio recording and per* 
nittiiog a mors accurate interpretation of ths recordings* Test pits 
were dug through She eurfaoe soil and bearing oapaoity tests were 
node* All informtioa d&valopod by ths Seattle District 'Engineer was 
rsported frequently to ths Contractor to oontri butts te the basic 
deal 91 lnforsavbloa and basis design standards (Jae App* 0 S)» 

b« ister, - Tory snail canoe ntrati am of certain types 
of Minerals frequently ooowriag in natural water would be sufficient* 
ly inhibiting to ths basic reactions to prevent tb* functioning of ths 
proosss* This fact necessitated ohe&ioal analysis of ths water before 

sf ths river water obtained fro* points above Hanf ord indicated that 
there wore no esriously inhibiting naterials dissolved or suspended 
in ths water (see App# 0 6)« 

2~3* Ctaastruotlon Aterlals* 

a* Co nc re te * • It was rsocQnlsed early in ths desist 
period that ths buildings would .avve to bs of massive oancrets ear** 
struct inn* not eo much for ths strength of ths struct ares as for 
pro toot ion of personnel fron rodloaoelvs salsa ions during operations* 
(1) Souroa, - Jarly In February 19*3, investigations 
were begun for ths location of ths best aouroes of aggregate for 
concrete* Jbder ground exploration revealed that the plant area wag 
a valley c o v er ed by 80 to 300 feet of travel, with pookets of land 
existing in various locations* Further study and oareful oaraider* 
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aquicmant at *ooh ar»a for bulk saipwcmt, oithar in hop ?<*r-bot toned 
i*ni or in box oars* 

b» Critical Jatcrl&la* • Jloee liaison was maintained 
«rith the *r Production Hoard and with t'nm various o antral nganoies 
of the 'nay ervioe Forces to insure that aiaimaa mount* of oritioal 
materials ware being used *nd that subatitutiona for oritioal mate* 
rlala ware being *de in every possible way* However* the technical 
•nd aoientifio derolapiaant studies and tin expcrfcasntel work that 
had been done indleated that there oould be no substitution of 
aaterlala in oertain olemants af the plant without endangering the 
success of the Project* The construction of an operating plant ti*t 
jauld preduoe successfully with ainluaaa possibility of allure was 
the ruling sleiasnt in all decisions leading \jp to final design and 
construction plana* 

2—4* 'peoialty tortc* • ??uoh study and thought were given In 
the early stages of planning aa to how and by whoa the various o laments 
of the job would be done* At is normally the case in nodera construe* 
Hon, specialty work such as pluwMng* pipe fitting, claotrloal work* 
and steel erection was to be subcontracted to specialty contractors* 
By agreement between the Area fthgineer and the iYine Contractor, ifceen 
of work that oould be Isolated or handled indepacdently would be done 
under subcontracts awarded to ooopetant oontraotors to reduce the 
administrative load on the Prime Contractor and to utilise, to the 
nanism** oonstruetion talent In the region* The du Pont Conpany wan 
to f unction as the general oontraotor, perfoming all .fork rot adapt* 
able to subcontracting* 
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2-5. TrimgggWion Facilities* - An exiating railroad ipur line 
raaohad into th« lit* Atom the -sain line of the Chioago, Jllweukooa St* 
Paul and PMifio Railway at Beverly Junction, Taahlngton, approxlaate- 
ly 40 alias froa Hanford, proriding rail aeoaaa to Hanford* Stata 
Highway 11-A ran through tha Projaot from Hanford wcat toward Takiaa. 
Thia highway foraed tha axis from whioh all Projoot raada wara latar 
developed. Othar surfaoad roada from Hanford to flhito Bluffa and from 
Hanford to Riohland, and a graded but unaurfaoad road froa «dte Bluffa 
waatward to tha ULdway Subatatloa on tha Or and Coulee-Bonne villa powar 
tranaalaaion Una of tha Bonnarllla Powar Adalniatration provided vary 
oonveaient Projoot roada at tha beginning of construction* Thoaa roada 
aara flttod Into tha daaign of tha plant road systea to paralt fullaat 
utilisation of thaaa azlatlng highways* Experience af tha Stata High* 
way Conaisalon Of flows in thaso areas had lndloated that roads that 
wara not stablllsad with oil or asphalt would break down serloualy dur- 
ing the hot, dry, suaner aonthaj oauae a aerioua ha sard to vehlele 
operation beoauee of dust sad "waahboarding"| and reault in high oosts 
of TWhiole repair and aalntenanoe. The ooapelllng need of avoiding 
anything that eight delay operations was an additional faster contrib- 
uting to the decision to atablllse the road surfaoes on all aaln routes 
by the use of aaphalt and gravel, a road atruoture that had proved very 
successful in this area where ground water is not a serious threat to 
road stabilisation* Railroad grades and railroad lines were plannsd to 
aecoaswsdate the operating plant, and sidings and extensions were 
planned wherever necessary to aoeoamodate the apeelal needs of ooa» 
struotlon* 
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Proooss Areas 'wnilroaants* 

»t Operating lanta » «• At the beginning of bhe oonst motion 
period only limited infonaation em to he otiaraotar of the plant 
structure* me aval labia* Only in a very general nay aero the phye* 
ioal raquireaanta defined* ban the physical and operating aha rooter— 
irbioe of the struotures be-^as. to appear aa engineering design, baaed 
on intorpretation of seiontiflo donrelopnaut nark* it was apparent 
that thi criteria set up for site eeleotloa no re basioally sound and 
that the beet layout of uhs plant areaa would approximate that 
tentatively planned during the lite selootion atudy (See Vol* 5)* At 
this tins it was belle red that alx production ( lie) plants would be 
required to neat tiie oontraet production requirenents and that four 
operation Plants would be required to praoaaa the tutorial tram the 
Piles* Aooordingly* sitae sere aeleoted within a o antral, IS by 10 
ails* area to acoormodate six Pile Areas with two additional poaelbla 
loo * tl ms nd four Reparation Plants in two 3oparatlon Areas* 

(1) Pile (100) Areas* • rhe Pile Areas ware to be 
laid out olose to the river beeausa large quantities of water would 
bo required to dissipate heat generated during °ile operation* 
They ware to be separated by a alaixui diatanoe of three idles* an 
adequate distance to pro Tent operational difficulties in one area 
f row ar footing another* Subsequently* it was detoralned that not 
aore than four areas would be required* Xhess were to be placed at 
alternate sites along the river to increase the distance between 
them and obtain better insurance against hasards* ?hose alternate 
sites were approximately six railes apart* As deeicn progressed it 



booarae apparent that throo . ile roaa ns*tld be auiTioiont to janlntain 
adequate production (See App» A 2)* 

(2) Joparatioa (200) Arena » - The operation \reas 
were to be placed rou^ly oi-fre alias south of the lie ;\reos and 
beyond iriila ountoln, providing a physioal separation of bee two 
type* »f arena, w* 1 oh wo aid protaot saeh f rora any conceivable 
'lsaeter originating in che other* :3oaa;ja to one of the Pile Areas 
would not ai'feot the operation if the 'operation Area* except aa it 
Tould Unit ha quantity >f .aeterial to ba prooeesed* it mm ~>launod 
that noh aoparation Area ahould contain a pair of Reparation Plants, 
to be served by a aomon eervioe area including a power house, ad- 
ministration buildinga, and oleotrioal stribution fooilitiee. She 
'oporation Plante v/»ro to be planed rou^ily two alios apart, and the 
leparatian Areas about four niles apart* ■ Shortly after the begin* 
ning of o ana trust ion it was determined that three Reparation Hants 
with their related buildings should be adequate to servo the riles 
(fee 4pp # A3), 

b# flatter and Power* • Aa ths principal use of eater 
would be oonoentrated in tlje die Aroas, it una decided that pushing 
of treated eator froca tl e die Areas to the Separation Areas would 
be *i\9 rsost eeononioal swans of siajply* K oorepletely dependable 
aupply <f treated eater to each Pile vns an essential requirement 
te suBoesef il operation aa, aoaording to the basics aalentlflo 
theory, failure of mter supply even for a few second* ai^ht result 
In disaster (3ee Vol* 3)* Therefore, a poser souree of the highest 
degree of dependability to naintaia ocaibimaoua puraplng vma a prine 
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oonslderatlon* It mm dooided that ~he best rntni of accomplishing 
this objeotive would be the installation >f a dual power-supply 
ayvtem with notor-driven praps oonnaotod in series aith atcMW-drivsn 
punpe to provide Tar eHergenoy operation in *>&ee of an also trio 
p<jwer failure (See Vol* 3}* dm Midmy Jubstation of the nain 230- 
IdLlovolt transmission lines of the. rtaraeville Power Administration 
batmen T-rRnd :oulee xnd lonreville Casta vaxa looatad at the mat edge 
of the area. &ftef r»areful studies of dependability and eoonomioe, 
it .ma dooided to build a 230-kilovols distribution loop originating 
and tBidlng at ldwey (3ee A pp. 0 3). rhie loop was to Ha laid out 
to paaa no oloser than ana and five-tenxha sailes from any produotion 
area, *lth stub linaa reaching to the units, thus preventing trouble 
at ona plant aroa from shutting down others* Tha tmin distribution 
oir suits of t a Bonneville owor Administration nra oar* fully studied 
mi switoh soar* installed at key pointa on their systen to maintain 
a oonpletely dapondabla power souroe* 

o* 3truoturaa« - Mention haa been raade of tha nood for 
construction of nessively shielded buildings aa proteot ion against 
radiationa produoad in tha process (3oe Vol* 3)* Tha Ilea and all 
processing apparatus in which these radiations ara present had to bs 
provided with shielding* auoh aa special aaaonlte, iron, steal* 
concrete, mter, or load* depending on the apeodilo requirciaanta to 
be net* It was necessary tlat all oonponent parts utf tha Pile and 
reparation lant structures be o rooted with strict adheronoa to 
rigid tolernnoes* Construction under these virtually unpajrallelod 
conditions neocssitated tha use of special teoimiquos mid tha hi -host 




type of aicillod cmftorun* 

2-7 • llohland village. - Ifcwford Jar p would be too close to the 
man uf Restoring plants for * pernansn* villR $», la view of tie potentinl 
hasordi inuolvad in I ho production nf plutoniu«» d. oh land was am looted 
early In t:» planning of tls> rojaot as tSw site of the village for 
operating p era vine 1 # 3eoause of ;he jrgency of dteaigia -,rork far fc ho 
nenufaeturing plant, ieei-jo of io) land Village wao subcontracted to 
a looal architect, iiwl ufling layout, doei^jo of buildings, and pre- 
paratlon if construction spool float Ions subject » the approval of iio 
i.roo 2 linear* £h» construction of tho village Itoolf woo alao to be 
subcontracted arid the subcontract eork supervised by tho Vrlao Con* 
tract or. deleting buildings in lohliAd v«ere to bo used for con- 
struction offlooa to tho grootast pooaibla extent. 3eeeuso of tho 
need for housing, all existing buildings ware surveyed and even old 
houses that were definitely substandard Here to bo rented to construe* 
tien employees, after asking only ths rainiaum of repairs required to 
rales thos fit for habitation* 3ono of the bettor buildings that 
could bo aooncrsically rehabilitated ware to booono a part of tho 
pernanont village oosOTunity, 

2—9, rBr^orary Housing • In addition to the planning necoaaary 
for oona tructl an of tho pomonont plant, a groat deal of effort was 
expanded in planning for tlie provision of housing both on and off 
the area for tlo enormous oonatruotlon forces required on tho rojoot 
(Joe r-ar. S-8). 
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obptioi 3 - ntocssusKKsr or scjbxfsl-wt Jio atf.;axau 

3-1, "eneral, • :ha proourw»nt of sitter tola ac* •quip«BWt > 
inoluding all equipssmt used Airing tlie oor^truotion period, *wld 
have been a aajor problem under norml a audition** n this oue, 
however, purchasing mi required not only far the oonatruotlnn of a 
pleat, fully aqulpped and ready for operation, bub also for an 
adequate construct ion oanp, ultimately to house and feed 46,000 
ocxia trust ion flrloarof as wall oa a new pernaaeat village to provide 
for approximately 15,000 persona, with attendant eaaential aarrioa, 
shopping, recreational, and religious facilities. The eoaroity of 
imteriula and tha complex nature of tha Job added te the difficulties* 
The lack of detailed design mda it iapoaeible ait firat to do raore 
than give rough eatiaatas of required material a, althouf$t wherever 
possible, theae eetiaatea were prepared on the baaia of pertinent 
doaigs details. In otter oases they were the best eatixmtee that 
oould be made by the deaifsera who.had^at that tine, only a ceneral 
desitP layout to work from* 72* laok of knowledge as to detailed 
pJiysioal itruoturea also oowplieated the planning of aquipesmt 
neeeaaary for oonetruotion. Tentative equipment lists were prepared, 
baaed on requirement a of other war plant oons truotion projeoto. Since 
the p rob lan at 3anford ens essentially one of building, concurrently, 
seven nidely geperatod plant unite, ihe eoheduling of equipment 
utiliiatioa did not lend itself to direst ooapariaon with other 
projeots. Consequently, construction equipoent and naterial require* 
oants of the Yojoet were continually re-vised as soro and nore in* 
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fonaeti on relative to ths structural detail* of ths various plant 
areas booeiae available, and as oonstruotlcn procresied. Sins* mill* 
and fnbri oatlon plant! throu^tu<A fch* country wore already operating 
at overload ospaoity cm essential war production. It v«m necessary to 
provide for an uniriterrupted flow of mteriala to this Project with 
tho least poos ib la diaturbenoo to tho over-all war effort. Including 
other phases of the Innhattan District Project, 

5-fl« 3aogr»phloal Emptor la rroottroaonte • On* of tho control- 
ling feet ora af footing the proeurenent pro gran was ths renots geo- 
graphioal location of the plant la relation to fch* prinoipel indue* 

trial arena of tba Jolted states, whore nest of tho construction 

went 

equipment and taato rials JaT manufactured* In line with a policy of 
utilising tho sorrtoc* of looel suppliers when practicable, for coon* 
ony in transportation cost, it was necessary to task* special surreys 
of lost Coast plants and business organisations to develop sources of 
supply* Dsoaus* of the roqnirononts for special I tons, son* in largo 

■ 

qmntities, so radically different fron anything previously proourod 
for ocntasreial construction, it was necessary to canvass all Indus* 
trial areas in tho United state* before suppliers with ths required 
shop* and production facilities could bo located, 

S*5« Preoureaent Operations , - JYoouromen* of construction 
squipaent and aaterlals for the Hertford tfegineer Dorics was aoooav* 
pliahod by the Prime Contractor's riilningtsoa Cffico, tho Prtm Con* 
tractor' • Field office, tho Harford Area ameer's Office, tho 
Tilnington Area Engineer *• Office, and tho .ashingtm Liaison Office. 
Xhes* offices and attendant agencies arranged the necessary prior* 



it lot and expediting to aaaure proept del ivory • 

a* 3oBfcraotor«o allaiagto« offlWi * £ho Prine Scwtnwtar'a 
ttladngtan Offfieo am reepomiblo fop tho purchase qf prooeee equip- 
nut and specially daaignod iteno a »U etalnlesa stssl atoak require- 

oiTioe van baeod upon aaterlal and equipnnaft list* (See App. a 9) # 
prepared lay the ^inBering Division at iladngteQf ehioh jeve the 
fearing dotal! nuaber tad • qui peon* pieee auaber of eaeh iten to b» 
pwefcened for eaeh building far aroe* 

b# OoHwraatar , g Field Qfflooa • fbm Frin* Oantraeter'o 
Hold Offioe mm reeponslbie for tlm proai rnnant of all nntjarial* and 
•qui patent for oo&etfUetioa of tonporery nad pei aniMiut feollltloo and 
of auaa prooeee item as war* designated for field procurement. Pro* 
auroaant em oarriod on la aoeordanoe with raqulrod proooduro an eat 
up by regulation* (Sao App» a 20)« talcing advantage, la nooaeeary 
ouoi, af provtaiene for enwrgouoy purohaee and for early delivery 
auotnttom* Zhla offlet pUood a total of 41*019 ordere during tho 
oonetroetlon period (Sao App* B 8)« 

(1) awggj ffctorlaln saotlaaa » AU roquloltjona eoro 
flrot routed through tho Hxeeen J*terlala Section nhloh one oatab- 
liahod for tho purpose of sareonlng ell proeuroaane requlaitiana In 
order to obtain ao nany item ao poealble froa Govemaant exoeee 
etooks* A bloek of nunbere vma eatablisbed for trenafer of heavy 
oonatruotlon equlpaont* end delivery of notorial requeeted an auoh 
lumber* became the responsibility of tho Ar»o Siagineor'a Squipnent 
Section. All other transfers were arranged by the Area Hngineer'e 



proouremat fraei excess supplies mid ths total value o£ tho materiel 
handled on iOT (lauiford Oovernwerit iYsxiafer) order* was approximately 
fifty-five million dollars (Jee App* 3 5 far sen* of those raateriale), 

(o) Priorities and Allotment juotao, • fha 
Controlled aterlals i'l^n set up by l ha tor - roduotion Board regulated 
tho flow and supply of stool, copper, and aluminum to industry by 
quota allotments, this part of the priority system was handled by 
the .'ilmlngton \rea ^Rglneer^ Office and tho Manhattan )lstriot 
Of loo at nSc 'id go, Tern es see (See "oak I, Vol, 9), beoauoo prao» 
tioally all of the can tracts imrolving these items tors negotiated 
by the C out mo tor's .ilmington 3ffioe# lequirenonts for allotrnzxta 
to cover purohaoes o obtaining these metals, involved in 'anford Ares 
ifegineer procurement, wore handled by the Control section through ths 
District of floe, although t.<o quantities usually enoouutered vers so 
snail that they wore ooversd by ths "snail order 1 ' provisions of fPB 
Controlled tutorials Regulations, All priority matters relating to 
procurement for tide Project vers submit tod to tho Control Seotion 
for olArifioatiott and review, Ihs Projoot priority rating, AA-S 
free tJ» start of oonotruotlon to Ifereh 1943, AA-2X from April 1949 
to July 1944, and Aa*1 from July 1944 to completion of oons trusties 
(See Book I, Vol* 9), ens applied to all procurement in aooordanos 
with ths priorities procedure as stipulated by the "er Production 
3oard for ths Manhattan Istriot, Ths Control Seoticaa issued tho neo* 
oseary priority oertificatoo and approved all extensions of priorities 
by oertifioation on the purchase orders «> ApproadLmtely 497S priority 
oertifloatea wore issued by the Area .fejgineer's Office, iligher 
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rating! ware man anmilabla whao neoeaaery far proeureaent of 
linltsi quactltlM of erltieal itea» {Joe &pp a 0 2)« Approxiiaataly 
1000 requeata for hl^fcor then rrojoet ratiagi aera approved* 

(2) Pronuraaamt 3ae*lca« - The ATM 8ngfciear > i «ro» 
auraaaeat 3eotioB handled all ordara irnrolTing nm tori a la on Treasury 
rooureaant Sehedttlee (Sn App» 0 12 }| all orders that of oeoeaelty 
had to be proeured directly by the Ooreraaeat to avoid the reetrla- 
tione fcapoead by 'ar Production *3oard Hegulatione against Contractor 
proouroncnt without prior 3PB epproralf and such Itaae as iters found 
by oxperlenos oould ba purohaaad by i&o "Soranwnt with ^raster 
expedition* A total of 7200 ordara (doalganted as Wm orders) am 
plaaad with thla taction* 

Area Sngiaoar'a Offiee was aa* up to expedite prooaaa plant deaica 
nl prooureaaat* It mi raaponaibla for approving design of prooaaa 
equlpaant and grentlBg authority for lta proouraouassf procuring all 
prooaaa aqulpnant appaarlnc m treasury Proeureaant Schedules and 
Q uai t e rana t or Contract Lists*, approving. *U hal#«ena*er purchase 
ordora (thoaa originating in tha Contraotor'a ^lalngton offioeji 
and aaalatlng la obtaining justifiable higher priority retlnge* 
when requested* 

a* Washington Lialaon Qffloe« • lha aahlngton Liaiaoa 
Offloa ana organised by tha Ifcnhattan rlstriot to aot aa liaiaoa 
for the various Manhattan Utriot Areas la their transaction* 
with any Federal Agency loo* tad In oteahingtcau lta ohlaf oontri* 
bution to prooureaan* ms the expediting of priorities (See ^ook Z# 
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agenoleo, bo diroot (See A pp. D S). Often, for the purpose of o outbid 
ienoe or ipwdi it m moNivy for the Art* Bn 6 iww , i Offiee to con- 
tract directly with tho vendor* Tho procedure with regard to Direct 
Contracts was that regularly used by tho Corpo of engineers, except 
that tho work woo dono undor tho direct supervieioa of tho Priam Con- 
tractor's Office* 

b. Purohaec Orders* - Ewrjr purchase of Materials and equip- 
aozit for tho construction of tho Hanford Engineer Works wag aooonpliehed 
by tho iosuanoo of a purohaso order, la oases where tho supplying of 
labor at tho plant ilto was involved, it woo tho praotloo to supplsejcnt 
thio purohaoo ordor by a contract or subcontract. In tho oaoo of tho 
Priee Contractor, purohaoo orders oould bo issued for any •aount — 
long M thoy woro uood to furthor tho objeotive of tho Trim Contra** 
and had prior Oovernnent approval* Direst Oovemaent purchasing pro- 
eedure varied SjTthio praotloo (800 App« C 10) • There wao no Unit 
to tho veins of aetorlal which oould bo loourod by purohaoo ordor from 
Treasury Frooureavnt Schedules or Querteraaster Coatreete* Oao method 
of expediting the delivery of item* for which there wao no previous 
ooot basis was tho use of advance purohaoo orders , of which approxi- 
aatoly 178 wore executed* A total of approxiaatoly 7200 Oovernaeat 
purohaoo orders with a total value of Us. 800, 000 was required through* 
out oonstruotion operation. The Priae Contractor Issued approxiaatoly 
47,000 purohaoo orders with a total value of approxiaatoly 1150,000,000 
(See App. II). 

5-8. flroouroaont Expedients* 

a. Critical Materials g - ttvan the ftrojeet is considered 
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!iO praaiki* J>,jrl bating jjmjJ ^Lwr/ 1'ur Lnat^aiatibU bi U« 

*• *n vq^fMBt nqnArtag iJ-Mrttfli, II 

• at^w of lnr*TjnTt. Vtirv^t if r»4lo*l ^pf*Tt Cria mrml 
ilwf ^rwUw, -'.LrYlcmm™ «-r» *uQ*v.nti*rii.i U wnr)Mli| fcr# ml<n 

«■ Ail MIMI Wm itt* i**«PM*y. W«r, thr™,,* 

:«tf *f *tta«n «w it* ^irfciftat, wider* m to 

MM Amotion «l prwvtd far m* in tJ* nemtvtMtlqn of 

* .j„>-* intl»«ir mtkt {am *jt. S 0). 'if *U .cjulf-n*, rttn 

nwwHrufftlnw w itart*i w thu JMf*i i^iwr *ork*, ft» ^rrw-n* 

rf thilr «■» *litj± ttw imrnwit ffl.ad ifcfcolX 1= tj« fro*Ltiofi of 

w mm 




A roquiroiaont ll«t § ahioh constantly feopt tip to dat# t mi sub» 
alttod by ths Prim £antra*tor to tho iroa iiagineer for inspection* 
Upon approval by tho Area. £nginoer f tho Hots wore a«o% to tho quip- 
nont Section nbose <iuty it was to proouro tho do aired * £ alpnant fren 
any available aouroos* 3x8*plus UrU of Sngineer projooto in tho 
Tnltad Statas and rdnanoo Supply Jopet exosss liots »ore oaro fully 
oorecned and desired itcjss mrm noted. If tho equlpnont wao satis* 
factory, tho iaportaaoo of sotting It roady for ahlpumt woo stressed 
sad tho neoooeary releasaa wore preniaod, thero?qr saving valuable 
tins* 

b« Inapeartloiu • Upon arrival of •^uipnout by railroad* 
Qovornaent eqtdpnons inspeotors nado lnopeotlons ao oooa a« tho equip* 
son* wao unloaded, and assigned a oode nuaber to oaob piese, A largi 
flold was oot aoido awl all oquipoomt <*aa taken directly from tho 
railroad, oodod and inspected in this yard, and then sent to tho 
Contra! Shops whore it was oorriood and aocigaed* 

s« Coding, • Ths Corps of -^inooro* ofTloial syoton of 
coding all equipnont veined at over 1 8 0 0 , 0 0 van uced* Ao there were 
9078 ploooo of construction equipnont, plus 3678 pieces olaooed ao 
small toolo whioh eonoiotod of olootrio not art, drillo, air tools, 
• lathes, and shop naohinory used in mintenanoe shops, coding wa a 
no jar job, 

d, Honta! of "^Miaaan t, 

(1) Uontal by GovernaBnt, - It no dooidod oarly la 
tho job to rent equipment, when possible, fron individual owners or 
ocrporations, thus avoiding a nonopoly of Gorernoejit ownership in 
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oomtruetion equipment, mi to wai*e the recap t ure oI&um In the o<n* 
tract 1* the Contracting Jffioer were unable to reck ipcm tlie recap* 
bunt baa is ■ inly la too or thro* oaaea oould the recapture clause be 
mdt part of the contract, so th»t the rental ooata in nutaeroua oaaei 

(I) Itantal to 3uboontraotarc» • Although subcontractor a 
vera apposed to have all necessary too la and equlpnent whan awarded 
their contract, It was often reoessary for the ftw e wgreaa to supply 
various typea of oquipnent to expedite ooqpletion of a contract ■ 2ha 
subcontractors applied for rental to the Priaa Contractor, who In 
turn, asked the Area ^dneer't approval to rent to thea (see App* D 
«)• This ays too of rental to euboontraotora ma very bsnofloiol to 
the OovomcMnt and greatly expedited construction of th* Hanf crd 
taglneer orke, 

3-8. Property Control* • The larce amounts of equipnont and 

■ 

nateriala del Ire rod to the Project neoeealtated strict control in 
shipping, receiving, and storing* Area Engineer and Priae Contractor 
agencies worked In oloae conjunction during the oonetruotion period 
to handle theae operati mm to the beat tatereets of their respective 
organisations* 

a* Receiving and Staring, * The Prime Contractor reooivod 
and atorod all property on the aite including govoraaent and subeon* 
tractor prooureoents, with the exception of nBrohandlae purohaaed by 
tim Olyqpio Conralaaary Ccrapany* The eeelving nopartaont and Stores 
Departoent wore so oloeely interrelated that they wore considered aa 
one* 3ho ieoeiving ^partaaont aotod aa a a leering house for checking 



3.18 




and ooordinating i?jcaraing n&terials* i'he stores epartaant stored, 
protected, and delivered supplier end other materials throu^out the 
plant. Two dopextmonta, Stores and .'S3 (ibtoriali and applies) Stores, 
were established by tls) Priae Contractor to f unction as warehouses and 
disbursing points* The former was charged with the duties of disburs- 
ing iteias, suoh as tools, tfhioh >«re sold to personnel an the iVojeet 
for cash, The 143 Stores epartraent was established to oooount for 
items needed in practically all phases of 3 ana true t ion, vrhich could not 
be oharged to any particular job at the tine of purchase* 

b. Bsijor Subcontractors* - There were three mjor suboon- 
t motors oacazooted with the lYojeot, who used or oansuaed large quan- 
tities of materials and supplies. These were ISankee-Jtanes-Zalmlser 
and Arren, plunking ■uboontraotorj Kewbery-Chandler-Lord, electrical 
suboontraotorf and Olyj^plc Coisnisrary Corpany, operator of am halls 
and barracks, ifeoh held oost-plus-f ixsdVfee a out roots (3ee App, B 
4). 

(1) Bftnkso ■ Jamas-Zahnisor and arron, • This suboon- 
tractor was given authority to issue his own purchase orders and be 
reimbursed by the Frias Contractor* Although he was raking his own 
purchases, all mterials were received by the Prims Contractor and 
delivered to the company* 

(2) Ilewbery-Chandler^Lord * - This subcontract or Has 
not pemlttod to issue his own purchase orders but was required to 
draw froa the Prime Contractor's stook for materials neoded in ful- 
filling his contract* Therefore, all materials used by this subcon- 
tractor were received and issued by the Priam Contractor* 



(3) 'lympia Jonraiaaary C npany , • The Olympic 
Coewissary Cowpany mm given a.Ahority to mfce its own purchase* and 
to receive all rrorchandise so pumhasod. Sbo sane procedure folloved 
by the ?r la» Contractor vu used by the subcontractor* Tho Trine 
Contractor spot ohoafced this reae lving and purchasing. 

9m Area Atglnoor's Property Dlviaion. • fhe Area ^igineer's 
Property Division vaa ostabllahod to oheofc and aaintain reoarde em 
ahipnente received by the **rim Contractor* 'She ! division was livided 
into three aectionsj Accounts arid eeards. Field "U*±it, and Hietorlw 
eel Swords. 

(1) Aooounts mid ieaords :jeotiaa# ♦ this seotim 
rooorded the receiving rep arte from tha JViee Contraator, including 
those of tha suhoontraetore* iVaperty aooounts ware nedntained by 
tsse Yoperty Officer la the Ao counts and teeords loot ion until October 
IMS* At this tine, through directives of higher authority and 
neetin^sj at various tines etween those aanaoraed, the property 
accounts vera turned over to the Prine Contractor, who nalntained 
these records free this date forward throu^jout construct 1 on* After 
turning ever the property aoaounte to the Prine Cost motor » the 
Aooounts and I? ©cords Section spot checked those aoo aunts frost tine to 
tiao) to Insure their oorreotnoss and to assist in any way possible* 

(2) yield Audit Section* • Duties of this section 
were to o»ok receipt of property by the Prins Contractor and sub- 
contractors! check contract or oaro of handling Gover nme nt property! 
investigate and reoonoile any irregularities axis ting between con- 
tractor records and tha aver-all record maintained in ^he Accounts and 



i 

Rooorda S«otiao| audit tha Sautrtwtdr's otora *B<x»uaba| prapara &11 
fi.ld and waxehouaa rwporta on plaoaa mm aorornraant propany «M 
atorodi and furnlah thai Aooounts and naoord* .laotlan with nosaoaary 
lnforantion to sadntaln an aooumta and u y t o-d n ta roaord of flali 

aa ^^aaa™ aa» ^^aa^n^ 

(S) raatortoal 9atla»» • Tha iilvtorioal Seotion vaa 
oharand with tha responsibility »f nalstalnJaf a photo^wphlo roaord 

P^Op^i^^y^l 'Hnijl S^O^dLOA ^Oflfc jp^aVtfta^naMI fltf fciX ^JPaa^)^ Stfltt004V flfllsal 

aalntalnad filas toa a hear aha* disposition oa* proparty ana balng nada* 




projoot from othsr fl owm — ut oparatad acanolos c tha Prlns Oontrsotor 
an* author! sad to aat up a dap**tn*ns to control tha tranafo* of this 
aatarlal to tha Pro>ot« Tha mom— itesarlals Dapartnaat «M srssn- 
iaad to hand!* insoadnc ahipnonts but was later oonvartad to hand!* 
ou%olnff ahlpnanta upon tha omp lotion of tha oonotruation program* 
o« 3urplua» • Aa oonatruatlon naarad oonplottont It nan 
noooasary to formulate a procedure for daolarlng oxoese and disposing 
of oonetraotion oaulpnamt and amtorlala to other probata and Severn* 
nant aganeiee* k plan ana oatabliahad whereby «U Items declared 
anoaaa by tha Prina Contractor would bo ahlppod to tha Portland Ola* 
trlot SngineerU warohousos In Peseo, i1aahtngton t and tha Portland 
lUstrlot would act M disposal agent far tha Projoet* releasing tha 
Project of accountability* 3urplue liata were praparad by tha Property 
' Division and aubadttod to tha Manhattan District^ vfcloh, for n parlod 
of thirty d*ya« could Isaue 0 hipping ordara to oow Itana doalrad by 
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3KCTI0N 4 - CONSTRUCTION LABOR 



4-1, General. • Jven In the early stages of oonatruotian plan- 
ning, it was obvious that the hi#i percenter of war oonatr notion and 
production in the Stat© of ■asldngton. and in the forthwest region (in 
relation to the existing oirilian population) made the acquisition and 
retention of an adequate labor foroe to coiaplete the rojeot a serious 
problem* This factor was recognised during the early stages of sits 
■election, but it was oonsidered that the problem would have to be 

* 

accepted inn amah as other conditions at 4»nf ord were so favorable 
that this site still represented ouch the best known location in the 
oountry for the Project. <age rates for the Projeot were established 
by an official predetermination mads by the /apartment of Labor under 
the provisions of the Davis-Bacon Aot on 18 February 1943 after thor- 
ough studies of the wage rate structure in the Northwest had been mads 
(See App* 0 13)* The maintenance of an adequate working force of bal- 
anced oraft workers was a oonstent problem that threatened delay in 
completion of construction all through the Job. 
4-2, Labor Procurement. 

a* Recruitment Program planning . — The first formal con* 
fere noe relative to the recruitment program for the Hanford Engineer 
Works was held at the Gray Building, Pasco, ashington, 31 Sarch 1943, 
shortly after work had started on the site. The Deputy Area Jtagineer, 
management officials of the du Pont Company, and State VTar Manpower 
Commission officials were present, -he -f!V representatives stressed 
the neoessity for absolute dependonoe of Stanford Engineer -forks 

i 
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reoruitaemt for oons trust ion on trtM outs Ida tho lorthwest region* 
Limited oxporienoe of tho Prime Contractor with construction in loo* 
lated regions nade it ncoeesery to work out oosaplot* prooedures, to 
train travaling raaruitara a and to dor* lop a train* d recruiting organ- 
1 Eat ion to aaka th* general large-soale rooruiting oparation pooaibla 
and offeotire* It vaa alaa neoessary to proride housing at Ranf ord 
for workmen, since it wee obvious that tha looal araa around Hanford 
did not hav* an appro o lab la excess of housing facilities. By tha 
lattar part of Ay IMS rarious faoilitioa vara nada ayai labia to a 
linltad extent la Hanford by utilising • listing buildings, by erecting 
tents, and by building a faw barraeks. At that tin* anothar formal 
oanforonoo vaa held, attandad by repressntatiYSS of V* Personnel 
Bremen of tha Amy Serrioe Foroea, tha Araa Engineer, tha Prima Con* 
traatoTf and tha War Manpower Commission. It was tha reoomaendatlon 
of l»ia group that tha following stops ba takan isnsdiataly to aeooU 
arata rooruitingi (1) that th* WHO should das 1 gnats a looal represent- 
ative diraotly raaponsibla ta tha Director of tha War Manpoaar Cornels- 
slon and with full freedom to doal with all ragional dirootorsj (2) 
that raerultnant should bo extended into War lianpowar Roglons 8, 9, 
10, U, and 12 (Sao 1pp. k S)| and (8) that arrangamanta should ba 
nada with tha Uhitad Statas Employment Sorrioo whoroby of fleas in 
thoso roglons should off or employment at Hanford to workors oontaoting 
tho offioo bafora offering than other essential eaploynent either 
looal or out of tha region* Iho War Manpower Commission hsadquartoro 
agreed to tho recommendations, but they did not feel that they oould 
iasua instructions that looal United States Employment Ssrrio* offioes 
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give complete prefarenoe to lianford error local employers engaged in 
essential war work* To effectuate the plan and roeoiaaendat ions p a 

+ 

recruiting team was established in uaoo, including a M3 represent- 
ative, a repre sexttatlve of the Prime Contractor # and a representative 
of the Area Engineer* The SUB member, authorised bo deal directly 
ivlth all Regional Headquarter* Of rices in Tshieh recruiting was al lowed, 
served to ooordlnate ./MO off ioee on requeate for personnel and clear- 
anoeai the du l\ms Company representatlTe was given the responsibility 
of keeping the teen posted on all requirenents for labor 1 and the Area 
Saglneer's representatlTe had the function of collecting statistics 
relative to recruitment, Maintaining contact with all Area and Dis- 
trict flnjdneers of the Corps of Engineers who ndght hava construction 
projects completed or nearlng oan.p lotion, and arranging with litem to 
glva ifcnf ord a preferential opportunity to recruit workers being ter* 
Bdnated* 

b # Reorultaent Operations. 

(1) General Procedures t • The prooedure all through 
the program followed a general pattern* Request was nade to .tor l»n» 
power Canals a ion headquarters for olearonea (Sea App* 0 8) into other 
war JSanpowar Regions for specified numbers of men of various craft 
classifications. The >7Z8 headquarters allocated the clearance request 
to regions according to their estimates of availability with least hin- 
drance to local war industries, and notified the regional directors 
that they **re to cm la every effort to meet that allocation* The re* 
glonal directors and the state directors of the <nc of floes then ar» 
ranged, with the representative of the Prims Contractor stationed In 
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that region, for roorulting activities to he oarrled aa in apeoifle 
toni at sohsdulsd tlraas* Advertising was dam by the .Hal ia dtles 
and araaa where recruiting mi scheduled. At the same tine tha re- 
arid ting representative far tha Prime Contractor in eaoh region at* 
tenpted to looata tha boat source* for recruiting, and, coordinating 
hia afforta with tha 10 offices, arrangad to get olearanoe into tha 
araaa ha oonsidarad beat* Arrangement* wore mada in tha regions 
where raondting activities vara moat intonaa and moat productive, 
to assemble workers at a eomaan point and arrange transportation to 
Pasco* tfhere tha vwrker Imd no fuada to pay transportation ooata, a 
ooaoh tioket waa given him and tha ooat eaa deduotad from hia pay 
after hia arrival at tha job* asp arte on tha stoat eritioal neede, tha 
open needs, and tha needa filled eere ssat weekly to all the offleee 
of tha ma concerned* Thia prooedure for obtaining workers for Hanford 
eaa being used by July 1848, and vaa designed for tha reeruitnent of 
oonr on labor, leaving the praourexmnt of skilled oraftanen to the Prine 

i 

Contraator, who depended largely upon looal labor organisations* 

(I) Induction Program* • »Hth tha inoreasing impetus 
of reoruitoent, it bsoana obvious that there was a breakdown of morale 
among the new rearuita, and soma loss of personnel was resulting from 
the arrival of these people in Paeeo, Washington, in the middle of the 
night with no hotel accommodations and no one to reoeive them* In aa 
attempt to get the new rearuita on the job in an enthuelaatio, or at 
least receptive, frame of mind, an official welcoming committee was 
set up to meet all pasoo t rains | arrengemente were made to provide 
barracks quarters Ibr workmen arriving in the middle of the nightf 
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and a guide r/aa on duty at all tinea to give new worker* information as 
to '.There to so* what to do, and nam to sign up for tho job. Xhis re- 
■ulted in a consl der&bl* improvement in the attitude of new arrival* 
and inoreaeed the effectiveness of "channeling* the reoruit* to the 
job* 2he prooeeeing of new men required oloaranee with the Jhlted 
States Itoployment Servioe of floe in Paeoo and the Prism Contractor's 
employment of floe in Pasoo* transportation to Sanf ord— a dletanoe of 
about forty miss, processing through the rienford personnel of flee, 
physioal exsminatl on, and preliminary security check* In addition* 
oontinuous efforte were made to streamlins the procedure, permitting 
employeee to start work and to oolleot pay la the shortest possible 
tine* 

(S) Rooruitaent Balance* - It soon beoaoe evident that 
the supply of aonnoa labarere arriTing on the job greatly crrer balanced 
the arrivals of skilled o raftsman* However, there wee still en over* 
all shortage of men* Since it was necessary to make every effort to 
keep f cross balanced, the reoruitnent of oonmon labor T<aa slightly re* 
tardod and, in August 1943* recruitment through the "*r Manpower Cose* 
mission ohamels was extended to skilled worknen* he request to the 
"MB for ooisaon labor was reopened in September 1949* Continuous 
efforte were nade to keep reoruitnent balanced in order to satisfy 
current requirements for construction, and to correlate all activities 
through the tlMO in order to assure that workers for Hanford were being 
recruited in the moot productive areas and with the least amount of 
interference with other essential war progress* Numerous contacts were 
maintained with the regional offices of the W § to the extent that* at 
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om time, the Project Manager and the Area %gineer isade a personal 
viiit to the regional office* in which reoruiting ma being oarried on 
far the liar, ford Project, to explain in a one detail just what require* 
meats oxiatod and the compelling neoeaaity for meeting these require* 
msnts* Copies of two secret letters # one written by Admiral Zing and 
one by Under-Seorotary of ."far Patterson, outlining the absolute neoee* 
■itj of manning the Hanford Project adequately, were ■town to the 
regional directors visited (See App. 0 6). These visits were made 
late September and early October 1948* 

(4) Special a»ervdtagnt Procedures* 

(a) Incentive Plan* - Because of the failure of 
recruiting activities in the fall of 1942 to produce a sufficient 
number of men to carry on the work, an Incentive Plan (3ee App* D 7) 
was approved by the nar Department which provided for payment of rail* 
road coach fare to and from the job to employees who performed satis* 
factor ily a sufficient amount of work* Specifically, railroad coach 
fare was given to each man, up to a maximum of $100, from his point of 
recruitment to Pasco, providing the individual worked four months and 
his attendance was satisfactory* If he worked three additional months* 
the employee was given return railroad coach fare from Pasco to ^ point 
of his recruitment* Satisfactory attendance was defined as meaning 
that an employee should have leaa than two days of unexoused absence 
in any one month* Excuse for absence due to illness was granted when 
a certificate, authenticated by a phyaioian^to the effect that the 
employee had received treatment and was unable to work, was submitted* 
Jhile it is :.ot possible to evaluate this plan specifically, it was 
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apparent, whan bhe plan was Initiated In 'areraber 1943, on aooount of 
an inraediate inoreaee in arrival of worker*, that the plan was basic* 
ally benefloial* In addition, it was felt that thin plan was instru* 
mental in reducing turnover* 

(b) Aid to Subcontractor*, • the main concentration 
of effort for reoruitataent was for the Prim Contractor, ilowerer, v*ri» 
ou* subcontractors were doing on which oamplstion was necessary 
to pom it the Prime Contraetor to maintain schedules, and they were 
also deficient in manpower « Step* were taken te arrange to have the 

\ 

du Pont recruiter* also hire worker* for the** b ubc ant rao tor ■ * 

1« Sleotrloal .subcontractor • In the fall 

i 

of 1943, it became necesaary for the eleetrioal suboon tractor* Bewbery* 
Chandler- Lord, to *eek a*«i*tano* In hi* reoruitraent of eleotrioian* 
and lineasn* The eleetrioal suboontraotor sent recruiting represent*** 
tive* to looal union* in an attempt to hare more worker* referred to 
the Project* It boo are evident that this would not take oar* of the 
situation, and, in July 1944, an agreement (the Brown-Pattor*on Plan) 
wa* reached between Robert P* Patterson, then Under-Secretary of War, 
and i.dward J* Brown, -ft* Pre*ldent of the International Hrotherhood 
of Eleetrioal Workers* This plan provided that employed electricians 
engaged in activities less essential than Hanford could be released 
for ninety day* to work on this Frojeot and then return to their for* 
mar eraployaent with full protect ion of seniority rights* Through this 
plan 233 electricians and 89 linemen were secured* Man were allowed 
round-trip fare, and subsistence of $2.50 per day during travel status, 
upon o outlet ion of the 90-day period, rather than the transportation 



allowance of farad undar tha atandard Inoantire Plan* Enough a lac- 
trio i«ne and lineaen wara tranafarrad to tha Project to moat tha work 
■ohadula and maintain balance with tha othar craft work. 

2 • Plumbing and Plpa Fitting Subcontractor. - 
Tha pi pine auboontr actor, Hankce- f aaee-Zahnlaar and fferran, was unablo 
to maintain a ■uffioiant foroo of plpa flttorai therefore, atartlng In 
Auguat 1944, hla raoruitaant afforta vara aldad by tha Prima Contrac- 
tor. Arrangaaanta waro made with tha Union to permit all elaaaiflea* 
tiona of members of tha Intar national Aaaoelatlon of Plumbara and Pi pa 
Fitters to work on tha Project aa oonatruetlon workara » Thia da par* 
turo from atandard prooodura on tha part of tha International Aaaeoia- 
tioa made aval lab la a number of additional nan for tha oonatruetlon 
work. Theae afforta atlll prorided laaa than the aaabar needed and 
arrengenenta ware made whereby any looal union reoruiting 20 or aore 
pipe fittara oould oall for and receive Air Transport Command traas- 
portatlon for the sen from their hoae atatlon to tha job alto. Pour 
plana loada of pluabera were recruited and tr ana ported from the South* 
woat to the job in thia aamar. The naeda wara atlll not being mat, 
and in Auguat 1944 the Secretary of TVar directed the C3iief of Staff to 
releaae 200 aklllad pluabera and pipe fittara from the Army, stipu- 
lating that they ahould be in limited eerrloe atatua and not qualified 
for oreraeaj duty. Theae man ware put in the Enllated Reaerve Cor pa 
and were hired by the piping subcontractor at the atandard rates of 
pay for oirllian workara. Arrangement* were made for the union te 
clear theae sen without regard for pre-rioue affiliation or preaent 
aaabarahip in the union. The f irat of theae man arrirad 1 September 
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1944 and in all, 198 nils ted reservists reported far duty on t o job. 
They vfere originally authorised for 30 days* work before returning to 
ttieir duty station, but as they were still greatly rseoded, a 90*day 
extension was authorised* A striking result of the drastio and un- 
precedented step by the Army of reloasing enlisted son. to work on the 
Project was its benefiolal effect on the rest of the nen in all orafts, 
in i:. pre 8 sing tlien with the obvious ixsportanoe of the work. 

(o) Heerultanant in Alaska and Canada* - During 
Jotober 1943, nany efforts were raade to exercise priorities establish- 
ed in order to meet manpower needs for the iVojoot* rhrough die Office 
of the Oomanding General of the an hat tan is trio t Iroject, arrange* 
aenta were made to interview Aaorioan workers leering kilted States 
war projects in Alaska and Canada, Ihe progrea provided for inter* 
viewers, traveling on trains between Red Deer and Calgary* and "felville 
and Yinnipeg, to oontaot workers and distribute aiaong them literature 
oonoerning the i Ian ford Engineer /orke* The program was pursued until 
the end of Oeoenber 1948, when look of tangible results raade it advis- 
able to dlsoontlnue this phase of reendtaent* 

(d) Ttedon Reorujtaent* • In October 1943, through 
the Corps of Engineers* oontaot with the Building Trades Council of 
the Anerioan Federation of labor, an arrangsnent was made whereby the 
business agonts of several unions actively recruited or aft personnel 
for the Hartford I&igineer 'forks , referring thea to the local United 
States Qnployment Serrioe offioes at the points of recruitment. Fol- 
lowing this initial referral, they were ohanneled to the central 
United States iinployaent Service Office, wl»re olearanoe was made to 
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the ctu Font representative for employment on th» Project* Upon recom- 
mendation of the Corps of -pincers, Kansas City, Mssouri, v*as estab- 
lished as the central point for the plan* A group of selected Labor 
Relatione Officer* and other personnel were sent to /ansae City to 
determine whether or not an adequate flow of oraft pereomel was en- 
tering this central point from the initial referral points, and, if 
no flow was evident „ to ohsok immediately by personal visits to union 
offices and local Jilted States aaployasnt Service offices, Zt was 
also the responsibility of this jroup to reeoanend such revisions to 
procedures and activities as would stimulate flow of oraft personnel 
to the central o tearing point. Despite the support of this recruit- 
sent plan by union representatives and the personal tins devoted te 
it by a National Representative of the I tod Carrier and Labor Unlaw, 
nothing of a tangible nature was aooonplished, AS a result, the pro* 
gresi was discontinued early in Nor saber 1943* 

(e) Direct Hiring Program. «• The need for 
ten and laborers had roraained orltioal froa the early part of 3eptea- 
ber 194S* It had become increasingly apparent that the regular 
recruitment efforts were failing to lessen the severity of the situs** 
tion. To supplement the regular reoruitaenb , therefore, the Direct 
Hiring Program was developed, under which the United States asploy** 
xasnt Service of floes were allowed to hire employees for the Hanford 
Sn tenser Works directly rather than to refer the applicant to a Hanfard 
recruiter for interview end hire* This program was inaugurated in 
November 1949* and was pursued for appraxiaetoly one nonth, in which 
tine 1414 persons (457 carpenters and 957 laborers ) were hired by the 
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United States 5kiploya«nt 3erviaa off ica* # Of the 1414 persona hired* 
1128 arrived In Paaoo and were aubaaquently placed an the payroll* 

(5) Spaniah-Amorioan Recruitment, • The far sanpeamr 
Corned* a ion offloiala of legion 10 (See App« A 6) felt that any recruit- 
ment program undertaken In that region would bo unproductive unices it 
were possible to hire non-Bngl ish-epeaklng Spaniah-Aaerloana, The 
housing of these people represented a potential racial problem in the 
construction amnp at Hanfordf however, arrangements were nmde to aoooaa* 
modate a in a ■ operate oamp v the number that might hare been eaqpeotod 
and efforts mere started February 1944 to recruit Spanlah»Amerioane 
from asglon 10. Special inreatigators were dispatohed to the region 

to nake local spot security oheolcs on applicants* Despite the high 
eoneentration of recruiting efforts and the special arrangements made 
to olsar the recruit*, only 54 Spanish^uaerloana mare hired during the 
period from February 1944 through April 1344, whan the program was 
abandoned* 

(6) Recruitment assulta* * the peak of the reoruit- 
smnt program was reached in July 1944 when reoruiting was being oarried 
on in all twelve am* Manpower ftamaisaion regions with 158 recruiters 

on the road* Througiout the program, olose oooperation and oollabo- 
ration was maintained with the Ds3 offloee and the United States saw 
ployaent Service. Humorous conferences were held, both in the field 
and in Washington, 0, C», to coordinate the reoruiting program, to 
outline plans and procedures, and to assure that all local field men* 
both for the du Pont Coapany and for the U91S and 1MB, wart taking 
advantage of every opportunity to send qualified periarmel to Hanford. 
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For axanple, at on* time when it was felt triat reports reaahing .tfc50 
officials from disgruntled employees were developing erroneous in* 
press i one of working end housing conditions on the job, key tfSJ offi- 
cials were invited to visit the Henf ord Cajap and see the oonditlons for 
themselves, notwithstanding the irregularity of the proposal from the 
viewpoint of security* Several visits were made and the reports of 
these official visiters to <WS headquarters were uniformly favorable 
and assisted materially in dispelling the runors about Hanford Caup 
that had, to some extent, inhibited the effective recruitatont of 
workers* ^understandings that developed in the necessarily class 
cooperative activities of the Manhattan District with the Contractor, 
the Corps of Sngioeere, and the MB, were comparatively few and wars 
settled to the nutual satisfaction of all parties conoemed, in xaost 
oases by personal conferences* In all, recruitment was carried on in 
746 cities in 47 states, the District of Colunbia, Canada, and Alaakaj 
262,040 people were interviewed by recruiting representatives and, of 
these, 94,307 ware hired (See App* B 7)* The oast of recruiting 
workers for the Project, which includes all oosts of getting a worker 
to the site and on the payroll, averaged $52*36 per recruit (See 
App* 3 8), 

4*3 • Labor Halations and Utilisation* • One of the most difficult 
problems solved at the Hanford -ngineer forks was the supply of oocnoB 
and skilled labor* "Critical Crafts Charts," showing in detail the 
requested fcroe in various crafts and tho actual force supplied for 
the construction of the various plant areas, have been compiled (See 
App* 3 9), It is apparent from an inspection of these charts that 
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the supply did not meet the derannd during thn first two-thirds at the 
construction period* This si tint ion was net with a variety of expedi- 
ent! • A nation-wide recruiting progra , dlreoted toward placing men 
an the Job, was necessary to inoreaae the on-roll figure* in all 
tractate* 

a* labor Utllliatlon* 

(1) *ork foek . * The use iaade of the worker* after ar* 
rival entailed other expedients. Leaking sufficient man to perform 
necessary tasks in a 48-hour eeek, it was a natural step to extend the 
work week in order to obtain more work from the available sen power. 
The standard .fork week for the Project was extended froa 48 to 54 hours 
on 20 September 1943 and remained at the latter figure for the dura* 
tion of construction. For varying periods, when over-all progress 
required irrediate completion of lteasi of spsoial oraft work, steam 
fitters worked six ten-hour daysj carpenters, laborers and truck 
driven worked five 9&-hour days and one eight-hour day, a total of 
56% hours per week* Shift work and Sunday work was approved in spe» 
olflo instances to expedite critical portions of work* 

(2) Training. - Because of the extreme difficulty in 
obtaining construction workers for the Project and the exactness with 
which much of the work had to be performed, training programs for all 
types of employees were Inaugurated and carried out during the course 
of construction* Depending upon the type of work required and the 
type of trainee, these varied froa strei^ht-day training courses be* 
fore the employee actually began work to night refresher courses 
offered on an optional basis. In addition to craft training, there 
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wore also training period* for supervisory personnel, and booklet* 
were published from time to tine outlining methods leading to better 
vroriaaanship and greater efficiency (See App. D 8)« 

(S) Diatribution« • A series of oraft oharts contain** 
ing long range estimates of re jul resents and tlie aotual manpower 
seoured mare aompiled for the following groups (Soe App, 3 10) • 

labor Reinforcing Steel 

Carpenter Piping 
Carpenter Labor Earthworks 
Conorete Rainte 
Iteohanioal electrical 
Transportation Rigger 
It will be rotad that in many instanoes the peak force indioatod in 
the eetimte was later exceeded by the figures for men actually work* 
ing« This was neeessary principally because the manpower was seoured 
after tlie period for whioh its use was originally scheduled* making the 
higher figure at a later date a requirement in order to meet completion 
schedules* The total peak force was reached on 21 June 1944 with 
45,096 employees on the roll in all crafts* Below is a tabulation of 
the weeks in whioh peaks Tiers reached in tie various groups! 
Craft Paak Pats 



labor 6500 25 June 1944 

Carpenter 6250 2 April 1944 

Carpenter Labor 690 19 December 1948 

Concrete 1540 25 June 1944 

Ueohanioal 2660 9 July 1944 
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asuie, auoh an setting aside normal jurisdictional procedure and, vihere 
shortages were serious, permitting nenbers of certain o rafts to work 
out of classification to insure ooiapletl n of oritioal work *here 
oraft shortages existed. For example, in nany instances boilermkere 
and naohinists were allowed to do plumbing and pipe fitting work and 
oarpenters v/ere allowed to .fork as nillwri, hts. The basio reason for 
making these oonoossions was that siortaees existed in one oraft while 
other orafts had surpluses* This oooporation between various union 
oraft representatives greatly improved tl*e balance of orafts and aade 
it possible to i maintain working sohedulse and ooordi nation of work to 
fit ocnp lotion objectives. In fact, it is doubtful whether wcrk would 
have been completed on sohedule, had these oooperative agreements not 
been reached* 

(2) Labor Difficulties;* • Sons difficulties developed 
both with the United Association of Plumbers and Steam Fitters and the 

* 

International Brotherhood of iileotrioal VTorkera, which were finally 
settled by the unions • In the oase of the elootrioiana, Jurisdiction 
was transferred from the looal union to an International Represents** 
tive stationed in Pasoo* The TJhited Association of Plumbers and Steam 
Fitters had operated essentially on that sane basis from the begin* 
ning of the Job* As on all other construction projects of the Corps 
of Engineers, the business agents of the various looal unions were not 
permitted to operate on the working site* In the oase of Jurisdic- 
tional disputes, an exception to this was made in two or three in- 
stances* At that time, the International Representatives of the 
disputing unions v/ere taken to the site of the dispute, so that they 

4,16 



o chi Id view the ./ork and arrive at a better mder stand ing of the situa- 
tion. It is considered that labor difficulties, insofar as the unions 
were oonoerned, v/ore at a minimum on this rojeot. This can be veri- 
fied by comparing the total number of man-hours required to complete 
construction with the total number of nan-hours lost through work stop- 
pages. It is believed tliat this fraction will compare favorably, if 
not exceptionally, .dth any war industry in bbe oountry. A chart of 
all eork stoppages during construction was compiled (dee App, 3 12). 
In connection with /ork stoppages it is significant that I 
1. The total man-hours lost through, work 
stoppages (15,060) was .011 per cent of 
the total man-hours spent on the job 
(128,265,662 )• 
2* Only two of the stoppages resulted from 
controversies witti management* During the 
two stoppages, a total of 206 man-hours was 
lost as compared to a total of 14,855 man* 
hours lost in the two jurisdictional disputes* 
3* None of the stoppages delayed completion 
of the Job* 

4» All the stoppages were settled as rapidly 
as possible— the shortest one (13 March) 
lasted one hour— the longest stoppage (7 
September) lasted twenty-eight hours* 
o. Selective Service, 

(1) General * • A considerable problem in procuring and 
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naintaining an adequate working force was the possible vdthdrawal of 
saon by selective servioe, Ihe necessity of safeguarding the security 
of the i'ro joot limited the amount of information that could be given 
-co ti» looal selective servioe boarde in regard to the essential duties 
performed by she registrants • 3inoe any of the oasos viere handled by 
four looal boards rear Hanford and all appeal oases were handled by the 
.iashington State Appeal Board in Spokane, these boards were invited to 
inspect the Project late in 1949* Those visits gave the board ambers 
a better idea of the importance of the work and this* coupled with the 
synpathetio and vigorous efforts of the Jashirgton State Director and 
National leleotive Servioe " loodquarters , nmde it possible to retain 
essential personnel on the Pro J oat, 

(2) Ifcthods, • All reoruiting personnel were instructed 
to concentrate on those raan least likely to be lost because of the re* 
quiremonts of selective service, i.e., xasn 38 years of age or over, 
pre-Paerl Harbor fathers, those classified 4-P, and those holding ooou» 
pational defernenta* The degree to which this was aeooE$lished my be 
seen to sons extent in ths following date taken from a report of 4 
Laroh 1944 (See App» 0 14)* Of the man waployod by the Prise Contractor 
51 per oent were 38 years of age or older, and of 3175 men between the 
ages of 18 and 26, 75 per cent were 4-7* The Prime Contractor and the 
subcontractors lad Soleotive Service Sections through whioh all seloo* 
tive servioe business was handled. All applications for deferment were 
referred to the Selective Servioe Section in the Area Engineer's office 
for approval* If the application was approved it was forwarded to the 
looal board accompanied by a letter signed by the Area ESngineer 
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oartifying that tha work «u of rital iapartanoa ta tha war af fort and 
that tha raglatrant waa employed on construction work (Sn App* D 9)« 
In tha ohi of oartain kay peraonnal tha *W»it Coast" plan (Saa App* 0 
IS) waa lnrokad if neoaaaary and completed D. S. S. Font 40l*A (See 
App* D 10) aoooapenied tha requeat* Coplea of tha above letter and tho 
Prime Contract or' ■ Selective Sorrloa Flow Chart ara inolndad la the 

* 

appendix, la tha oaaa of rcgiatrante over M yeare of ago, only 
D. 3. 8« Fora 4S-B (Saa App. D 11) was used. 

(I) Reaulta* • From 1 April 1941 ta 1 lorembor 1944* tha 

Ban^aeuni ftsMa^aasLA4»«aas I ai fl A *J anaaj+taema fltaaca>««4 jama ftaaAl seam WajtJll anil \ A, "/fta 1 siaaaimiai #a49 
*Jr Alm^P '•■a wa aa^B wa^m ■ w a> w^P TaW *W vA^Wal MaaauaVV • was wasgajemapmj «a 

anion approximately SO par oant received faTorabla action* Khlle tha 
nuabar soaking deferment* aaaaa high* it rapraaanta only about tan par 
oant of tha aaa employed in oonatruatloa during thia period* Tha work 
of thia aaatlon waa aoooapliahad at an average ooat of $4.00 par oaaa 
, (Saa App* D IS)* In addition ta this work a tranafar board waa oetab* 
liahad by thia aaatlon on S Uaroh 1944. in oooparation with tha ftaehlng* 
ton Stata Selective Servioo Syetam* whioh handlad tha tranafar of pre- 
induction phyaieal examinatlona to looal boar da naar Hanford* A total 
of 1750 pre- induction phyaloala wara transferred, rasultlng in a ear- 
ing of approximately SI. 000 mea-houre* 
4-4* Employee Halations. 

a a Turnover* • Tha acuta labor turnover rata oxparianoad la 
tha aarly atagaa of eoaetruetlen* brought about by lack of oonplata 
f aailltlaa at tha Projeot, throatanad ta dalay completion of oonotrue* 
tion. AotiTitica of tha Utilisation Coanlttaa and a "Stay-on-the-Job" 
Campaign wara lnatruaantal in raduaing tha rata of turnovar to a point 
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where it no longer seriously impeded construction* 

(1) Utilisation Committee* • At » conference held in 
v/asiiington, D« C», by representative* of the far Manpower Commissi n. 
Array Service Forces Headquarters, and the Corps of Engineers, it was 
agreed that a team representing each of these agencies be formed to in- 
vestigate and report on oonditions of employment at Hanford, and to 
auhvdt recommendations for reducing turnover and termination rate. This 
meeting was held on 3 lay 1944 and within a few days, the team was on 
the Projoot and active • Careful field studies -mrm nds and control 
a harts reviewed* Control charts of employment, terminations, reasons 
for terminations, projected requirements for labor of various classes, 
and other details had been maintained in an effort to Isolate factors 
that were causing loss of workers and to permit formulation of effec- 
tive measures to reduoe thee* factors* this teem worked out a number of 
recommendations whioh were disoussed with the Prime Contractor and 
corrective action was taken whan practicable. Following the first in- 
vestigation by the team, it returned to Washington, D. C., and, on IS 
July 1944, submitted an analysis of what had been dons and what re* 
mined to be done to improve working oonditions and to reduoe termina- 
tions and other factors adversely affecting the job. Activities of the 
teem resulted In many improvenents in processing personnel, in better 
balanoe of camp facilities, and in increased social activities, whioh 
served to keep the workers contented and induced higher output per 
worker* The specific i mpr o v e m ent could not be evaluated accurately but 
could be sensed from tljo changed attitude of the people on the job and 
the reflected improvement as indicated on the control o harts. A 
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significant fact brought out by the o octroi ojiarta was tiiat the great* 
eat percentage of termination* ooourred alnoat concurrently with peaks 
in reoruitnent (See App. 0 16 )« A separata study indicated that ap- 
proximately half of those terminating isre workers \«io had been on ths 
job four weeks or loss. 

(2) "3tSffwon*frha»Jbb" Campaign, * In August 1944 a 
"Stayon-the-Job" ampaign was inaugurated and an iaplayoes* Victory 
Counoil was ohoaen to sponsor the program* From the obvious popularity 
of the activities sponsored (approximately 50,000 pereona viewed 939* 
hibits of United States Amy and Navy equipment and oaptured ieman and 
Japanese imterial, and the average attendance at showings of notion 
piotures dealing with war aubjeote was over 2000 ) t it waa believed that 
the oampaign waa of definite value and that it enoouraged laany of the 
nor* stable and dependable employees to "Stay-on- the- Job" longer than 
they had planned* 

b» Absenteeism* «*■ The nature, location, and working and 
living conditions of the Hanford Projeot oonbined to sake absenteeism 
on* of the major problems ■ This p rob lea became evident within a few 
months of the start of eons two tion* A program aimed at reducing absen- 
teeism waa developed and waa carried out during the entire period of 
oonstruotion* The program waa initiated by scans of posters in buses 
and in other prominent locations throughout the Project* A "Presentee" 
Contest between the various o rafts was started on 1 November 1949 and 
ran for a period of eight weeks* It waa given Project-wide publicity 
and developed a hlgi competitive spirit* By the end of this campaign, 
absenteeism on the Projeot had decreased from 9*3 per cent at the start 
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to 6*9 per oent* Thereafter f percentages vere kept for each oraft on 
a signboard ereotod in IJanf ord and the standings ware changed weekly* 
The over-all minima was reached in the week ending 30 September 1944, 
when absenteeism hit an all tin* low of 5*3 per oent* Individual 
orafts bettered this figure in many oases* The average for all crafts 
came down fairly steadily all through 1944, eo that by autvcm of that 
year the weekly average of absentee lea ranged frost 8*9 per oent to 6*7 
per eent (See App. 0 17)* This range oompared very favorably with way 
plants in all parte of the oountry* 

o* Living Conditioner • The adverse effeote of arid sumaers* 
extreme of temperature frost 110 to -If degrees Fahrenheit* prevalenoe 
of strong winds and frequent dust storms* isolation frost large oitles 9 
and lack of family quarters near the Project oonspired to reduoe saw 
ploysmt at Hanford and to inorease the difficulties of oaintaining an 
adequate working force* A violent dust storm, either in the plant 
areas or at Harford, uniformly resulted in a disproportlonataly large 
msabor of tensinations during the two days following! in fast* dust 
became known as "termination powder*" Housing of workmen at Hanford 
was a major problem in itself* The first few workman were teBporarily 
housed in existing buildings and tents* The compelling need for oon- 
st mating the plant in the shortest possible time necessitated the 
oonoentratL on of all early effort on preliminary work in the plant areas 
to the exclusion of all but very limited facilities for the camp resi- 
dents. This polloy of postponing facilities did not result in serious 
dissatisfaction for the first few weeks* when the oamp was small* 
Upon the reeasaendation of the Contractor and the approval of the Are* 



Engineer s the Washington Liaison Of floe, through a oo juration with the 
War Production Board, the Office of Prioo Administration, the Rubber 
Director's Offioe, the Petroleum Administration for War. the War Food 
Administration, and othar agencies la tha Oorornment, •ueoaadad la ob- 
taining laoraaaad rationing allotments for tha banaflt of tha Projeo* 
workera throughout Yakima* Beaten, aad Franklin Countlaa. "Xaolatloa 
gasoline" (additional quota ta oompensate for tha aztraaa distances 
between Raaford aad tha neighboring toaaa) was made available to tha 
workera on tha Projaat for travel ta tha extent of 115 miles par month. 
Food quotas. 1 no lading loft drinks, laa cream, and beer, aara inereeaed 
In proportion to tha laareaaa of population throughout tha abois mea- 
tioaad oountios. Thaaa lnaraaaaa appllad alaa ta olothlag aad othar 
oirilian necessities, aad ta araaprlat allocated to tha loading aewe- 
papara aarring tha dlatriot la ahioh tha Project aaa located. Upom 
balag apprised of tha urgent requlreueata for auto tiroa for oiTiliaa 
us a, tha Washington Liaiaom Office, working with tha War Produotloa 
Board, arranged for higher quotas and allotaente as requested by tha 
Of flea of tha Area Engineer. Thla appllad also to an lnereesed eupply 
of oigarettes ahioh aas aada available for the personnel employed on the 
Project. The items listed above are only a few of the aore •alient 
featurea for which asslatanoe aas received. As the oemp grew and as tha 
employees' stay lengthened, it boeaae neoeasary ta provide mora sooial 
and reereatlonal faoilltloa to aalntala morale and worker off lolonoy* 
Tha laolatioa of the Haaford Snglneer Worka and tha limitation* plaoed 
on transportation by wartime needs restricted visits of the worker 
population to neighboring oltlos, and neoessitated relatiToly ooaplote 
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facilities and a varied racreati ami program to keep tho people occu- 
pied in their leisure time, 

(1) Commercial Jaoilitioa, » Coainoroial facilities were 
provided to serve the worker ■ and the families in the trailer oamp* 
Drug stores, grocery a tores, a Post Ofiioe, and a bank were provided 
and the operators were encouraged to provide every possible means at 
service to the population to induce them to transact their business at 
Hanford rather than to take time off to leave the are*. 

(2) Jtaolal Segregation * * th» early stages of the 
oonstruotion csmp there was no segregation of races | however, after a 
few moxrttis the colored population requested separate housing and re ore* 
ational facilities and their request was granted* 

d a Recreation* • Since it was difficult to provide roore- 
ational facilities In the oanp without hindering produotive work in the 
plant areas, the facilities o ana id e red desirable were nade available on 
a priority basis, working first toward the minimal facilities that would 
provide activity for the greatest number of people, A cam's roc roan 
tion hall, and suoh items as pool tables, ping pong tables, a beer 
parlor, a lunch room, a news stand, a barber shop, and telephone sta- 
tions were first provided. iToraon's facilities of a comparable nature 
ware provided as the oaxy grow* Improvised struotures were employed 
wherever possible, to permit early use and to prevent diverting men 
from plant construction to camp oonstruotion* Far example, a tent 
theatre was opened in October 1943 and shows v/ere held there until the 
theatre building opened in December 1943* C pan-air movies zero shown 
in Han ford during tha summer of 1943, A beaoh on the Columbia River 
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was provided -dth a raft and swlraning faoilitiea* Paverna v/ert opened, 
and stage shows, dances, boxing raa tones , basketball tournaments, and 
other ooEEttmit/ entertainment programs vore held In mess halls and in 
the open air until an auditorium was plaood In sorvioe in June 1944* 
(1) Worker Activity, 

(*) Hanford foglnoor ■Torka ■Anployoos* Aaaooiatian* 
The Hanford Engineer -orka fruployoee* Association wae foraed by the en- 
ployees at Hanford* with its announced purpoee the spans ore hip of roo* 
reational s educational , and entertainment aotiTitiea for the workers on 
the Ianford Engineer ..'orka Pro;Jeot* Thia Association figured largely 
in the social affairs of the I Ianford 3aap and was instrumental in pro* 
▼iding the opportunity for auoh fuller life to the workers while in the 
orap. One of the principal activities of the Association waa the pub* 
lioatlon of a Project newspaper* which waa a necessary medium for oon» 
veying to the workers information suoh aa explanations of policies and 
basis reasoning for any ohanges in procedure. The paper also presented 
schedules of events, social activities, bus transportation, navies, and 
other items of oemp interest* 

(b) "Day* a Pay* 3ombor* * In June 1944, a group of 
workman oonoeived the idea of launching a drive to collect money to buy 
a boater for the Air Forces* This \ma done under the sponsorship of a 
ooemittee of workmen* On 4 July 1944* in order to aoeelerate the oon* 
tributions to the bomber fund* an air show was staged at Hanford with 
the aid of the Amy and Bavy air services in the vicinity* On 23 July 
1944, the bomber was flown to the Project landing strip at Hanford from 
the Boeing Plant in Seattle* and presented with appropriate ceremony 
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to the fourth Air Force t represented by tha Commending Off leer of the 
Walla Sella Air Base and The Commanding General of tha fourth Air 
Foroa. fha oercnony was attondad by en enthueiaetle orowd of workere 
and thair familiee. Tha bomber waa ehrietened "Day'a Pay,* aa tha 
drira wee baaed on tha contribution of oaa day' a pay from aaoh worker. 

(2) Child Welfare . - Coneiderable emphasis waa plaoad 
on ohlldran'a ectiritiee to pr«Tont tha apraad of Jurenile dalinquaney 
that night raault from tha insufficiency of hona lifa in tha oonatrue- 
tioa eeap. Praotioally all of tha families in Banford lira* in trailara 
and all aooial lifa was naoaaaarily liaitad to aotiritiaa out ■ Ida tha 
hoaa. Boy Saout and Oirl So out troop a wara organized and giyen oon- 
aidarabla support in maintaining thair aotiTitiea. Tha Federel Worka 
Agency, in oooparation with tha Henford Sohool District, provided 
nursery and day sohool f a oil i ties, through tha uaa of funds proridod 
undar tha Lenhan Aot (Saa App. 0 18). 

(S) Raaulta. - In all, tha raoraational program, whioh 
waa baaad aatiraly on unselfish and unstinting affort on tha part of a 
great number of amployaaa who lirad in Hanford, prored Tory suoeeae- 
ful and may ba oradltad with a n important part in tha enormous job of 
oonatruotion of tha Hertford Engineer Worka. 
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SBOTlcai 8 • TEMPORARY C0HSTRUCTI08 



5- 1. flwrtl, • Tho prorlaion of houaiac for oonatruotloa work* 
•ra a with attendant ■orrloos and fftollittw* and of nwooaaary ahops 
ana faolUtloo for •oaatruotloa work was oaMatial to tho orootlon of 

tol^0 ]9^w^'aa!8sslSBw^so^w^ ^^l^att^fc oaJS^K iawJO^HJwJwna^il^^ ^^k^Av^sT OOOsw 1 44fl^aa^iOtt# $^lls9 

toaporary oonatruotloa laolndodi tho buildiag of Haaford Canp, oa 
auxiliary ooaatruotion oaap, aad tho oonstruotion plant and aurrioosi 
installation of faallitloo at off-aroa hoatlai iitooi aad rohablli- 
tatloa of oadsttog rooldoaooo oa tho rooorratioa outaldo of the 
Rlohlaad Vlltoai aroa« 

6- 1, Haaford Oaap (SoJ Ap»« A 4, 84 )» - Bsfora tho soops of tho 
work had bom oaaplotoly asftood. It oa* boliowod that a poak foroo 
of 18,000 to 88,000 workman would ho oaffloloat to oaaplato tho job. 
aad that approximately half of thi» foroo oomU bo aboorbod lata 
■inamniM adjoooat to *m PTojoot. la tho aoaatruotioa planning, it 
wao dooidod to eoatraUsa all hoaalag of ooaatruotion warkoro to tha 
Haaford aroa rathor than to establish ■oparato oaap faoilltlns to oooh 
aroa* Bar!/ to tho oonstruotion porlod, aa intosti ration ooadaotod 

by tho Aroa Eagtooor to soajuaotloa with tho Prtoo Ooatraotor ladloatod 
that tho houstog facllitios la aurroaadtog oaaaunltlos eoald aooon* 
aodato only a fow thousand of tho •apleyooo rotntlrod* la addition* aa 
work progroaood. It booaao oridoat that tho Initial annp o wor oatiaatoo 
woro low. Theso two faotoro aaoossitatod aajor ineroosos la tho oiso 
of tho oonstruotion oaap. Adoqaato, though toaporary, faoilitioa had 
to bo sr©Tidod to aoot tho osMatlal aiaiaaa roquiroaonts of a poak 



population of 91,000 with rotpeot to food, quarters, olothing, health, 
■choola, ohuroheo, recreation, transportation, and polioo and fire 
protection* Krontually, about 38,000 per o one «wt eooamaodatad In 
barracks typo quartori and about 11,700 la trailor camps (Soo App. 
B 18). 

a* ifrolinlnary Studios* • Prior to tho •■tabliohaent of 
temporary oonotruotlon offlooo for tho Hanford L'agimor Works, a 
thorough isreetlgatiea wao made of othor largo projects la aroao harlng 
ollmatie eonditlons ■lallar to thoee found an tho plant lit* (3oo App, 
C 19). Partloular noto was aado of tho arrangement of feeding and 
housing faoilitiee, sanitation and health, worker rolatloaohip and 
male, and polioo work* Aftor many difforoat type* of barraoks had 
boom studied, it «M dooidod that tho aoot ooonoaioal typo of housing 
of desirable quality would bo a light fraao building with doublo room 
throughout* Inroitigatloa of Tariouo •ohoaoo for Heating tho building* 
indicated a foreed air oiroulatloo ■yitoa working through ■teas tolls 
ae the aoot ooonomloal. Studies ear* aado ao to tho wain* of a ooatral 
heating oystea ao oompared to lndiTidual heating unite for eaoh build- 
lng or for eaoh group of building* » and the central heating tyvtcm was 
adopted for tho entire Hanford Camp except in lo elated buildings where 
portable electric or ooal ■ pace beaten wore installed* Knowledge 
gained through these preliadnary otudioa faellltated tho organisation 
and planning of Hanford Cemp* 

b* Site Requirement* . * The factor* gowning ■election of 
a site for housing the oonotruotlon workers werei 

1. 4 location that provided easy acoeso to the work 



areas and would permit oomtruotlon of the proeess 
«r«aa In suoh a wanner that the farthest araaa 
eould ba eowploted and plaoad in operation without 

« 

causing abaadonaant of tha oamp baoausa of safety 

ooaa 1 durations * 
2* Kaay aooaaa by both road and rail* 
S. Prorlaioa of water ami power utilities whieh 

would lead themselves readily to expansion* 
4* Sxlstenoe of bulldlnga readily arallable for uss 

as temporary offloes and living quartan for the 

wor k e rs una dad to start oenstruetion* 
o* Solootlom of Site* • Three separate plans (See Ape* 0 
IS) were studied prior to the eeleotlom of the Bemford Camp alte* 
After lnveatigation* the Banfard site was aonsldered the most logleal 
aeleetlon beeauae it so adequately satisfied the requirements for the 
alte* Hanford* loeeted on the west bank of tha Columbia River, was a 
small community with a population of approximately 128 at the be* 
ginning of the construction period* The natural eemtour of the land 
mde eewage disposal and drainage a simple problem and required no 
earthwork grading for building oonstruotion* Renford was situated at 
the interaeotion of a sooondary state highway, leading from Co one 11 
to Yakima* and the Peseo*Aiite Bluffs road* The ooemunlty of Hanford 
oontalaad a nuabar of residences, commercial stores* two fruit packing 
warehouses* a stook yard* pass anger and freight station* Orange Hall, 
thaonle Hall* a combined grade and high school* and a ahuroh* The 
town area was served by a local water system and by an oleetrloal 
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Engineering D»part«ant with mpaiH to operation and further •xpanoiea 
of the eaap. fh» roiulta of theee atudioa Mr* roTiewod tad May of 
the reeaaawndationa aade were lnoorporated la the opor»tian of the 
ammo* 

(I) Iteming* • Three prlnolpal typee of honeing and 
■ Looping quartore ware provided at Haafardf oamly, barraoka far 
white MRf white woaen, oolared aea, and oolared woaen | hatnonta for 
white aea and oolared aenf and trailer parking lota for all Project 
•ayleyeoe with trailer*. The Priam Contract oabodled all provision* 
of tho Fair i»ploy*»mt Praetlae Order (Saseutlve Order So. 9946), 
whloh prohibited any dlaorlaiaatlon beoauae of raoo, color, or oreed* 
%ile Executive Order Je. 9001 (Issued under authority of the First 
trar Powora Aet of 1941 end la offeet whoa the Prlae Contract waa 
negotiated la February 194J) waa not aa iaolnelve aa I« 0* Re. 9Md» 
dated IT Iky 1941, the Prlae Contract anticipated and incorporated 
all provision* of the Utter order with refereno* to eubeontraete and 
antl-dleerlalnatiaa therewith and, the r ef or e, no auppleaent waa neeea* 
aary. Although the colored people of their ova reUtloa requeated 
separate barraoka, aoee, and rooreatleaal faeilitiae, they were la no 
way prohlbltod froa frequenting any of the areea la the eaap or 
attending any of the rooreatlonal faollltlea available, 

(a) Barraoka and Hat—ate, • Two different typee 
of buildings, wing-type barraoka and hwtaonte a ware need in the 
Hanford Caap to provide a lee ping quartore for the majority of aon and 
woman living in the oaap. The barraoka were of a two-wing type for 
woaen, and of a four-wing type for aon* A total of 777 barraoka and 



hutnanta, op* r a tad uadar auboontraot by tha lyapia Coaaissary Company 
and oapabla of aooanaodating 39,090 vorkara, vara araotad la 3mf ord 
Caap , although only 770 wara utillsad for houaing (Saa A pa, I 14)* 
Approxlaataly 121 Any pyranidal-typa taata with voodaa floora and 
aldavalla vara uaad aa tsaporary alaaping quartara for aala vorkara 
aaployad la tha aonatruotiaa of Sanford Caap until aora pa r an asal 
quarts ra eoald ba providad . Dariag tha last vaak af August 1941, tha 
aaxiaaa of 834 varkara vaa houaad ia taata vhlah vara la tar abaadaaad 
aa barraok apaoa vaa aada aval labia. 

1. Barraaka (Saa Aap. A If. 1 14. ■ la. and 
| 5d) • • Oonatruetioa vark beraa aa • April 1941 aa tha first group af 
taa vhlta aaa'a barraoka. Couatruotioa of tha flrat groap af vhita 
vouaa'o barraaka atartad aa to Java 1941. Oa It Juan 1941, a oaap to 
aaoaanadats 1000 oolarad aula workara vaa propooad, aad ooaatruotlaa of 
flTa aaa'a barraaka vaa atartad aa 17 Juan 1949. Soaa aftar soaatrus- 
tloa vaa atartad aa thaaa units, tha propoaad auabar of aolorad aaa'a 
barraoka vaa iaaraaaad to tl. Oolorad aaa'a barraoka vara ssgragatad 
from tha vhita aaa'a barraoka aad provision vaa aada for tha laaatioa 
af oolorad raoraational faollitlaa la thia araa. Tha firat oolorad 
voaaa'a barraoka vara authoriaod oa It Auguat 1949 aad aoaatruotioa 
vaa bagua ianadiataly. Ia nil, aight oalarad voaaa'a barraoka vara 
authoriMd , oaly savaa of vhiah vara oonatruatad aa it vaa found aora 
aooaoaioal to adapt thraa oolorad aaa'a barraoka for una by voaaa. 
Tha total of 111 aaa'a barraoka oapabla af housing 24,919 vorkara vaa 
oonplotad by 19 Fabruary 1944. Of thaaa, 110 barraoka vara uaad ta 
houaa vhita aaployaas. Tha raaainiag tl unita vara uaad to houco 
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oolorod aaployooo, oxeopt for throo Urrttki whloh wuro later usod to 
Houoo oelorad wo— a , aad oM unit whloh was usod as ft eoaaaalty build- 
lag for oolorod aaployo*a. A oaaploto barraok unit ( as originally do- 
■lgnod, eostalaad 100 slssplag roam whloh provided houslag quarto ra 
aad tollot faollltlos for 191 aoa. Tho total of 04 woaoa's barraoko 
oapabla of aeeoaaodatlng 44S0 eaployooo was eoaplotod by 17 amy 1944. 
Through tho use of throo of tho ooloroi aalo ml to far colored vaaoa, 
the ooartroioa of a barraok lata a rooroatioa hall, and tha aoa of aa- 
othor barraok by tha Woaoa't Aray Corps, a total of 4MT aoooaaadatiaaa 
wao flaally provided. Serea units, plus tho throo oolorod aalo units, 
were uood to houoo tha colored foaalo oapleyees, oad' M barraoko vara 
asalgaed to whlto foaalo oaployooa. 3 pood la barraok ooaatruotlom aao 
OBohaolMd throughout all otagoo of tho oaap'a progress. Original 
building soheduleo eel led for a total of four barraok ualto to bo eoa- 
plotod por week. This •ohodola aet, oad la a ooaparatlrely short 
tlao aao laorooood to toa ualto por wook. As foot as tha valto aoro 
completed e thoy were atlllood by tho laooalag workers. Caastraotloa of 
tha loot group of barraoko aao oonplotod by IT May 1944. Although soa>» 
pllotloao of otort and flalih datos of barraok ooaotrootloa ladloata a 
ooaalderable lapoo of tlao (Soo App. I li) , the barraok groups woro 
aada roady for oooupaaoy wlthla a wook to ton days aftor tho atart of 
eenstruotloa. Do lay a la tho raeolpt of orltloal hoatlag aad Toatllat- 
lag equipment woro rosponslbla for prolonging thoio eoaplotloa datos. 
Tho barraoks woro hoatod aad voatllatod by blowors la ooaelnatloa with 
atoaa oolls aad evaporating wilts. 

2. Wtttaoato (Soo App. A 3d) . - As 
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aotu traction progreiied, it was found that labor w being drains aaay 
from the prooaaa araaa for uaa on Haaford Camp* To alleviate this con- 
dition* a arefabrleeted type of housing unit was uaad, Oa 10 January 
1044, MO slngla hats, 40 faat long by 16 fast wide, oonatructed of 
plywood and Celetex, aaoh unit bousing tan nan, wara purehased* This 
ordar ana plaaad with Paaifia Bute, Znoorparatad, of Saattla, r^aahiag- 
ton, and ana latar altered ta oover tha pnrahaaa of 410 additional 
units. Double huta vara nada by oaaMning tan unita, a total of U0 
donbla huts and MO alagla bata ana erected. Work ana startad on tha 
first group of hataant bathhoaaaa on 11 Fabruary 1844, bat araatlon of 
htttanatc did not follow until If fabruary 1944. Tha ooapletion of 
these unita ana dapandant upon tha rata at which hutnanta esuld ba de- 
livered to tha plant alta. All units unra araatad by li July 1944, 
During tha first part of Juno 1944, sons of tha 10-e*n and ao-tara 
huta vara so w a r tad ta houaa 11 and £S workera, respectively, In ordar 
to aooonuodata tha peek oonstruotion population* Tha hutaant araa, 
oanprised of a total of 810 doubla hats and 171 slagU huts with 44 
bathheusas, ana araatad to aaeoanodata 10,011 workera, Tha aaoom* 
nodations were roduoad by 191 baaausa of tha aeeeeait? of using sons 
of tha hutnant «paoe for servioo buildings* Of tha total. 111 lfc-aaa 
units wara uaad ta houaa oolorad aula enpleyeeej tha r a n a intw g huts 
aara devoted ta whita nala anplayoaa* 4 nunbar of thaaa huta wara 
araatad at various locations in tha Haaford Camp araa and tha othar 
tomporary oonstruotlon araaa to carve as of float, aarahousss, shops, 
and eomwsroial facilities. Boating waa supplied by ooal and wood 
burning otoveo oaatrally looatad la aaoh unit. Coo lad air was supplied 



during hot woathor by "oraporation ooolors* Uaa of thoio units 
oasod tho strain on tho oonatruotlon foroo and offoetiroly lnoraaaad 
tho nunbor of oork or a arailabla for aotual plant oonatruotlon, Con- 
aidoratlon had boon gi*on to tho uto of profabrioatod dwallinga prior 
to tho aotual start of Haaford Cany oonatruation but, at that tlaa, 
tho plywood neovaiary for oonatruotlon wan olaaaiflad as an axtronoly 
orltioal notorial boeauso of tho haavy doaands for hutnonta in tho 
Paoifls aroas* 

(b) Trailar Caapa (Soo Anjg a IT, 1 16, and ■ 
56), • Tho building of a trailar oanp at Haaford was of oitrona in* 
portanoo as a largo nunbor of warkara nado thoir honos in trallors, 
taking thoir faailiao with than from ono oar oeaatruotion projoot to 
anothor, Tho original oanp. baring a oapaoity of 460 trailar lots, 
eontinuod to oxpaad throughout tho major part of oonatruation, finally 
roaohing a total of aowaa oanpa, oporatod by tho Prlao Contractor, 
with a ooabinod oapaelty of 8686 lndirldual trailar lots (800 App, B 
16) 0 all but 48 of whleh waro osoupiod during tho poak porlod* At tho 
poak, 11,006 parsons li-rad in tho trailar oaaps* 

1* Trailar Lota, - Trailar oaap oonatruatloa 
work was atartad on to Hay 1948« Tho daaand for trailar oaap liring 
faailitlas was rsflootod by tha iaaodlato filling of trailar lots bo- 
foro lighting and bathhouss fasilitiss oould bo proridod, Bafero Oaap 
Bo, 1 was aonplato, it was apparant that this oaap would bo inadoquato 
for tha antlalpatad nooda, and plana waro nado for a sooond eaap« "hils 
Caap Bo* 8 was baing ooastruotod, it baaaaa nooaaaary to plans laooaing 
trailar a in tamper try locations* proridod with nooaaaary faoilltias- 
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In all, six of thess temporary oamps* averaging 140 trailer lots oaeh, 
war* provided during this timrn* The naln trailer ownp, composed of 
five cempe (Hoa, 1 through 5) for white fanilles, contained approxi- 
lately 500 sores And oould aooommodate S29t trailers. Upon the oom* 
plot ion of Trailer Cemp tfo. 1, the liM of the individual trailer 
late we* reduced fro* 40 feet by 40 feet to 26 feet by 40 feet la 
order to increase the number of lota per aero* further expansion of 
the min trailer camp was restrieted by the terrain southwest of the 
camp and by the temporary buildings and facilities on the other three 
sides • Gone tarnation of a sixth white trailer came* occupying Sf acres 
and designed to acconmodate 2000 trailers, begem 10 itoree 1944 and 
only proceeded te the point where complete aeoomui datless ware prorided 
for 869 trailers. When sewer end water oomgootlons for an additional 
Ml lots had been completed, the demand for accommodations indioated 
that no further epace was needed* Conetruetlen of a trailer camp for 
colored families, accommodating 71 trailers, was begum on 10 February 
1044 and was completed 1 June 1944* All trailer camp construction wee 
completed on t August 1944* 

i* frfrilw Services, • trailer scrriee 
buildings— trailer canopies* bathhouses* ice houses, coal storage 
buildings, playgrounds , trailer eenp of floe end warehouse, and dog 
poun d* ■war e constructed as time and labor permitted* te serve the 
occupants and te provide for the efficient operation of the trailer 
cemps (See App* k 88*40). Trailer serrlee facilities included water 
line** stoma lines* electrical lines* telephones* sewers and septic 
tanks* general grading and landscaping* roads* and walks* The trailer 




amp ^ <mry appearanoe of being a modern well-planaod miniature 
oity, with all streets parallel to each othar and perpendieular to the 
main avemioe* 

(3) FMlUtiM. • During the life of the Hanford Owe?, 
a total of 1171 buildings and nine eorrioo feci 11 tie* (See A pp. B IT) 
were ueed to hou.e, feed, and provide nsoessltlee for ooastruetien 
workers and their faaillos. Although the aess halls and reereatloa 
hallo were operated under ■uboontreet by the Olympie Commissary 
Company, the Majority of the ocnwarcUl and reereatlonal faoilitlea 
proTided at Hanford were leeeed to pr irate operatore hy the Prime 
Contractor (See App. I It). Initially, the existing buildings of the 
town were ueed for eommerelel faoilitlea, Knlsting atore buildings 
were stocked to provide groeery store, elethlng store, end other 
almilar aerrieee to the inhabitants of lemferd at the eerUeat pos- 
sible time. Beeemee of the urgency of plant oonatruetlon and the 
shortage of labor daring the firat nine months of the occupation of 
Hanford, only those facilities oonsidered absolutely essential wore 
provided. Ae permanent plant worm progreaaed and the oometruetiom 
foree increased, aommerolal and aorvieo facilities were expanded to 
meet the additional requirements. Eventually, Hanford included 
atoree of auffiolont variety and number to aatlafy all the oaaential 
needs of the population. At no time were luxury items available in 
quantity at the camp. Recreational feci 11 tie a were provided when 
they appeared justified by poaalblo reductions in the eoet of hiring 
and keeping workers at the samp. Ueat of the oommerolal facilities 
were centrally located in the tri angular** haped aootiea between the 



main trailer camp and the adainlatretion and ienrioe area* additional 
unite war* pranridad later for the outlying aectlona* when the oaap 
reached lta maximum population. Tha oonatruotion of aesa halla* ooa*» 
nerolal atora buildings, and buildinga housing raaraatlonal faallitiaa 
waa oarriad em at tha aaaa tin* aa barracka and hutment construction. 
Neoeaaary feeding facilities ware aonatruotad on tha baaia of ona neaa 
hall for 4000 persona* 'Jan/ of tha eoneerelal itora buildings and 
raeraational faallitiaa vara net started until barrack* and Mil hall 
oonatruotion waa well under any* In almost all a aaaa these buildinga 
were oooupiod lang before the final completion date* (See App. a 19) a 
as theae datee ra fleet late da liver lee of heating* ventilating* re- 
frige rating, and ooolinf equipment. 

(a) Commercial faollltlaa (See app. A 41-61, and 



g 56) . • All buildings for the houalttg of oonweroial and raeraational 
faeilltlee, aa well as ahurahes* in the Banferd Cany are** except far 
a few minor oonoosaloms* were prorlded by tha Oorernment. A total of 
49 buildings were prorlded, six ef whloh ware rehabiLitated existing 
buildings* In several oasee* larger buildinga had to be oonetrueted 
to take care of tha volume of business tits camp produced. Prefabri- 
oated hutnenta ware used for the i nailer oonweroial faoilitiea* Among 
the eomwaroial faoilitiea prorlded wars eight aeee halls* two garages 
and serrioe stations* two eombined store buildings* a laundry* a bank* 

■ 

a post offioe* and a oommwreial bus station* 



and 9 5fl). - The fact that no recreational faoilitiea were aval labia 
in the vicinity of Hanford* together with the large population 



(b) Reoreatlonal Facilities (See App, A MU&d, 
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assembled and the estimated tarn* year duration of the job, prompted the 
construction and operation of limited reoreational facilities » such as 
th«atr«. recreation hallo, bawling alleys, an auditorium-gymnasium, 
and Tariono outdoor facilities. 

(a) Community Facilities . • The Hanford Camp 
m afforded many a— ipJ fy facilities suoh aa sohools. a hospital, 
churches, fire and polio* protection, and a library* 

1. Sohoolo (See App, k 57, 66) m - After a 
oonferenoe between repreaontativao of tho tVojeot and tho State Super- 
intendent of Education, tho Stato of Washington aooeptod full re- 
sponsibility for proTiding oohool faollitioo. Inasmuch an tho Prejeet 
acquired and amiixtalned control of all real estate, tho Clsvoi unent 
furniahod tho building, 1 no lading find fumlturo. Tho atate Depart- 
ment of Education staffod tho schools and aoooptod tho responsibility 
for their operation. I* was neoossery, home-tor, that stato fundo al- 
looatod for this oporation bo supplemantod by Lankan Act Funds (Soo 
App. C 2t)« Tho existing Hanford Softool was looatod on tho Hanford- 
*hite Bluffs Head and had an enrollment at tho inooptlon of tho PTe- 
Joot of approximately 6* students* Tho Fall Torn oponod 14 September 
1948 with an enrollment of 680 students and a staff of 18 teachers* 
As enrollment I ncrea s ed , additional temporery buildings more eon- 
strueted adjacent to tho existing sohool« During tho 1948-1944 sohool 
year, 1891 students wore enrolled and tho staff had been inoreased to 
38 teaohero. Tho Banford sohool was olosed on II February 1948. High 
oohool students attended the Columbia Xlrmr High Sohool in tdohland, 
end aero transported daily from Hanford by bus* A mo-aery Sohool one 
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oponod ob tO Maroh 1944 for children botvoon tho ago* of two and tlx, 
and a Child Ooro Contor won addod on IS Juno 1944 for ehlldron fron 
•in to tmolvo yearo of ago* Operation of tha Iniroory and Child Car* 
Cantor waa oontinuad through 10 February 1946, with an orar-all at- 
tandanoa of 18,864*. 

£• Hoopltal and Modioal Facllltiaa (Sao 3ooh 
1, 7ol» T). • Tho iaolation of tho Projoot and tho largo population 
nooooiltatod tho aotabliahnont of heaoital faollitiaa that would af- 
ford sonploto turgioal and nodioal forriooo for all pan ana on tho 
rooar ration during tho oomtruotlon parlod. At tho paak> in ordor to 
noot eono truot ion ■ohoduloo* it won naoaooary to hawo a population at 
Stanford of around 50,000, for whan aonaunlty nodioal faollitiaa worn 
roqulrodf pro-onploywnw axaalnatlono woro alao prwridad for noro than 
91,000 applloanto, a problon rooulrlng oxpanoion of all nodioal faoili- 
tloo In ordor to ooro for luoh a fluotuating population* 

a. Typao of raollltlao, Fran an initial 
ootabliohnont in April 1941 of a firot aid station, nodioal faoilitiot 
- grow to inoludo tho following t 

1 Oonoral hospital, oapaoity 160 boon 

1 Oosvalaooont (and Iaolation) 

Hospital, oapaolty 160 bodo 

Total Hoopital Capacity 410 bodt 

Tho Oonoral Hoopital oontainod a firot aid station, in addition to 
aadnatlon and troatnont roono and ourgloal faollitiaa, at wall as 
houoing otaff offiooo in a total opaoo of 5T,4tO aquaro footi tho 
Conraloooont Hoapital oovorod an araa of 69,000 oquaro foot* Tho 
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varied population concentrated at Hanford po**d the question of law 
•nfore^nt <3ee Vol. 1)* Accordingly, the aauford Petrol m oatab- 
liihed on 1 May 19i» *nd operated until the oonatruotion comp «as 
abandoned. 

Library (Soo App« A 65), - A one-story, 
prefabricated building on* *re«ted opposite tho Hanford Port Off io* 
to houee tho Hanford Camp Library. Tho library op**cd 18 April 1944 
and wu operated by tho Hanford Bnglneer Fork* Bcpley*** 1 Aeeoclatlon 
until 1 Pobruary 1945. During this period approximately id, 500 pen em 
uaod the faelUtiee and 1T.000 books mere circulated. 

e. Comtruotloa Delays. - the ahief oausos for delays la 
the construction of Hanford Can* ear* labor shortage* and diff lenities 
in ebtainlng eritieal material*. Coneiderable dlffiontty «ae enooun- 
tered in the procurement of ipeeial item* of equipment, lueh M 100- 
horeepoeer boilers, hot eater heater*, toilet fixture*, fan*, heating 
•oil*, oooling unit*, refrigeration unit*, and nee* hail equipment, in 
the quantities required for the construction of Hanford Camp. Because 
of the** shortage* of notorial*, it en* often neoe**ary to use barrack* 
for several nontha before oonplcte heating and toilet facilities eere 
installed* 

t f conctructlon atpedlenta. - Wwnever and eherever pes- 
•ible. expedient* were employed to lncreaao the tenp* of cany 
■trustloB and t* knap pass with nountlng danand* for living 
tions* host of the** sere not unusual and eould b* considered good 
oonetructlen practices. A discussion of the nost neteeorthy expedi- 
ents follcest 
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(1) FUg Poalgn. - By handling deaign at the oon- 
•truotioa tlta, a nininun of tim dm required for the preparation of 
drawlnga, and th« tine loot in tho tranemittal of information and 
drawing wee eliaimtod« 

(2) Standard! and Doolgn, - Tho uae of •tandardiaoi 
deoign for barreoka* neat hallo, aad trollor aorrloo building mint* 
wisod tho nuaber of drawinge to ho pro pored, out down tho orootioa 
tine, and permitted advance ordora of atandard equipment* 

(5) Special Coaatruotlon jfcthodo* - la tho oonatruotloa 
of tho oomp buildinga, a oortain amount of profahrloatioa waa need* 
Tho framework for nearly all tho buildlnge wee pro-out and narked at 
a oontral fabrication oroa and delivered to tho bttildinf alto aa re- 
quired. Snail truaaea, door and window from a, and tnall ltona war* 
fabrloatod at one oontral location by •social orewn, Itowa of plumb- 
ing, piping, alootrieelg and nechanioal unita wore aaaeabled on a pre- 
duotlea line haaia. Barly in 1944, it woo dooidod to abandon the four- 
wins *yp* borraek deaign and to adapt, inatead, prefabr looted hutnwata 
aad conventional oostrallaod bathhouaea, Thia reaulted in a roduotion 
of nan-houra and critical building aatorlala required for heuaing eon- 
atruetloni a reduction of temporary oonatruotion oaataf aad aa in* 
oreaaed salvage Talue of tho feollltlce* 

(4) Hateriala , - To overcome dolayo, a bill of material 
aad equipneat for ten barrack* and one meaa hall, aa complete aa pas* 
aible, waa kept oa order at all tinea to maintain a working a took* thia 
p ro-ordering waa greatly roaponalble far a ahcrteaing of the oonatruo- 
tion parlod for later unita « Government tranafera of material and 
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equlpaeat played a large role is tha aarly coaplatioa of iianford Caap. 

P««ible the imditt* delivary of oartain oritieal aquip- 
mnst whloh otherwioe could not hara boon dalirarad for eavaral noatha 
beoaaae of tha ooaeiderable fabrloatloa tia* roquirod. 

(•) Sabooatraoti. - A auaber of eubeoatraote war* 
awarded far oertaia phaaeo of eoaatraotioa work ia tha Baaford Camp 
* m » rhoM awmrda *»re ■**• primarily for tha fellewiag raaaoaat 
ta obtaia apeoialiiad labor and eapervieioai to aliaiaata delaye la 
tha proouraaaat of apaoial ooaotraotioa eqaipaaatj ta aafca uaa of 
exteaeir* argaoiMtloa aad paraoa»et of apaolallaad ooatraotorei aad 
ta ocnplata aaoh phase of wort ia tha ahortaat poaelble tiaa (8aa App. 
■ 21). 

C • PreaTeoe of Coaatrttctloa. - Svarj affort waa aad* ta 
roah aoaplatioa of tha aaeeaeary 1 It lag faollitloe ahlah had ta ba 
provided at Baaford hafara poraaaaat plaat work ooald ba atartad. 
Beualag ooaatrnotloa aaa rItob praaadaaoa ewar all athar »ark ia Baa- 
fard aa it mi roaliaad that tha auabar of employee* that ooald ba 
laeedlately hired waa dlreetly a/footad by tha auaber of liwiag aa- 
ooaaodatloaa that ooald ba proTldad. 

(1) Sobadaloo . - Oa 4 April 1941, a aeaedal* waa pra- 
parad ta oarar tha aoope of tha Haafard Caap eoaatraotioa kaowa at 
that tie*, aa wall aa a labor foraoaat ta aaat thla aehedul*. Tha 
oriffiaal schedule aallad far ooaplatloa by 1 Deoeaber 1949, uaiag • 
paak foroa of approxiaataly 2S00 aaa (Saa App. • 14. 25). Both tha 
•ahadala aad labor foraoaat ware replead oa SO Saptaabar 1»4», baeauea 
of ohaagoe ia aeepa of tha work. It waa lapeealbl* ta aatabllah a 



••20 



fim oonatruotion lohodulo and labor forooaat oa tho also of tho Ban* 
ford Oaap waa continually bolng rorlaod upward* 

(I) For— « • A poak foroo of appraxiaotoly 6800 work- 
ara was onployed la oaap oonatruotion on 1 Doooabor 1941 and a foroo 
of 90 par oont of tho poak was aaintalaod otnr too flro^wook porlod 
froa 1 aowaabor 19a to f Doooabor 1941 (Soa app, I II )• la ardor ta 
obtain a aufflaiant foroo and to koop paoo with tho laaroaaad Aaaaad 
for living faollitloo, it waa aoooaaary to oartail poraaaant oaa* 
■truotiaa work la tha prodaotlaa oraaa from tho lattar part of Soptoa* 
bar ta tho first part of Ooooabor 1941a Horo that tOOO aarp a atar l 
aoro roquirod far barraak aoaatraatloa durlag tha poak aantha* 

(8) Ra»a of Comtraatiaa. - Tha procraaa of oonetrua. 
tioa for tha aaaford Oaap aaa vary orrstla (Soa App, I 24) ontiroly 
baoauaa tha aoopa of oaap work aaa aw ohanglng, Boworar, ooaa trus* 
tioa work waa ooaontially aoaplota by tha and of July 1944, at whlaa 
tlao 98 par oont of tho kaowa work waa flalohsd* 

5-3. Ancillary Conatruatloa Oaap (goo AjopJ AS, 41), - Tha 
auxiliary oonatruotion aaay 0 oallod tha 9000 Aroa, waa ballt to hauaa 
oonatruotion oaplayooa working la tha abtal Fabrloatioa and Tooting 
Aroa and ftlohlaad fUlago* bat aaa aovor uood for that pnrpoaa alaaa 
It waa found aoro oooaoaioal to t mnopoi 1 tha aooaaaary workara ta 
thaaa arooa froa Ksnford* Thia oaap waa ta prorido for fatoro aaada 
alaot alaoo, at tha tiaa of its oanatriiatlan. It waa antioipatod that 
a oonoidorablo auabar of oonatruotion workara would bo rooairod aftor 
tho abandoaaont of tho Baaford Oaap- 

a« inscription * • This oaap waa ooaa truotod along tho oaat 



6.21 



sld« of tha *lohland-Kanford road, approximately nidauy betas an Rloh*» 
land 711 lags mad tha Uatal Fabrication and Tasting Area* The onap 
•lta la reotangular-ehaped* 800 faat wida by 2000 faat lone* •a* 
talna fire four-wing typa nan's barraeks and a tan-wing typa wonaa*s 
barraak eapable of aoooanwdating 944 am and 70 wonen* respectively. 
A aaaa hall with an attaahsd aarahauaa «i provided to food the 
popalation (Saa App« B 27) • 

b. Faollltloe. - Tba oaap afferdad heating and ooakUc 
faallltiaai alaetrla power and lighting* traneadtted fraa Rlohlandi 
■anltary sewers with ■•ptla tank and settling baalnj telephones oem- 
naatad through tha Richland oxohangei roadaf and ft boa landing let* 

°* £SSS^22^SS l * °4»>truatio« of tha auxiliary sen- 
■traetloa eanp waa aaalgnad ta tha fentrester'a Division Engineer U 
charge of tha natal rabrleation and Taatlng Aran* standard bar rank, 
nasi hall, and esrrloe facility daolga ana adopted, ldaatloal with tha 
daalga for tha Sanford osny buildings and faollitlas* Work aas start* 
ad en 10 June 1842 , but ass stepped during tfco niddls of July aftar 
approximately SO par son* of tha building strusturss bad boon erected* 
At this tins, it una fait tbara would ba na nsad far thass ■Monusds~ 
tlono. work was not rosunwd until February 1944 whan astl-rlty for 
tha rooruitnant of Spanish Inarlaan labor was startad (Saw Par* 4-2). 
Tha barrnok buildings* nass hall, and oarrloa faoiiltiss wars asssn* 
tislly raady far oooupansy by tha lattsr port of hnroh 1944* Prior 
ta tha start of osns tarnation work* tha oanp are* wms grodad and 
stsblllssd with a six- ts elght-inoh layer of packed sand and graveU 

d« Uas« • Tha Pasos Housing Dspartaent ut 111 sad ton of tha 
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ftum'a barracks from 17 Hoveaber 194S until 24 Uareh 1944 for the ow 
night lodging of new emplayeee who *«"• unable to ooe«lete employment 
■ign~up during the day* In that period, 7409 white male roaruita *r« 
haueed. Two additional barraoka woro mod from that tine until 1 
October 1944, for emergency overnight houaing eauaed by flttetuatione 
la reeruitaent. Oa 1 Ally 1944, part of tho camp oaa takon ow by 
tho Ar*a nnglneor to houaa and food tho Military Polioo aaslgned to 
tho Pro>ot. Camp aelntenanee wan haadlad by tha Contract or* a Gen* 
•trustion Division until tho Contractor' a Operating Deportment eaiumed 
ita dutiee* it tho requeat of tho Aran llnglneer, ono barrack wing waa 
converted to provide an infirmary and •xaoi nation room for military 
pareonnel, A garage waa provided for eervioing military Polioo onto* 
motive equipment. Tho laat barraoka woro takon over by tho Ullitary 
Polioo on 14 January 1945* 

5-4. Oona truotion Plant. • Baoauaa of tho widoaproad looationo 
of tho com truotion areas for tho Hanfcrd Bngineer Warka, it waa not 
•ooBcmieal to oonaolidato tho noooaaary temporary ■hope and faoilltioa 
at ono location. This fact, together with tho oaopa of tho cone truo- 
tion involved, waa roaponaiblo for tho amber of elmllar ■hope and of 
temporary feoilitiee required in tho oonatructlon of the plant* tha 
laek of chop faoilltioa neer tho plant alto, and tha need for fabri- 
cation of olaaaif led meterlela* made it neooosary to eotabliah ehopa 
equipped with aaohinery to da all typee of work, including those which 
normally would bo performed by exUting local "Job eheps** 

a* Central Shope (See A pp. 4 6. 67). • Aa the bulk of tha 
oonatructlon work Involved was in tha construction of tha Pile and 
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)aparatlcm vroaa , a sit* was solaotsd on tha Hanford-Cold Creak road 
(Saa A pp. AT), oantrally loaatad with reapoot to those areaa, far 
the establishment of tha Central Shops* lore vara established the 
orart administration efflees* tha offloa of tha Di Tin ion Engineer for 
seneral facilities, Aran Engineer *• field foraa offieee, layout 
office, inapaation off loo, tr ana par tat i an garage, Machine and sheet 
aatal shops, or ana rapalr and riggers loft* aleetrie shop, taat labor* 
at or lea and shops, foal storage facilities, paint shop, and enrehousee 
(Saa App* 8 26). 

b. fraphite 8hof (Saa App. A ag, and 1 Sa) , • Tha graphite 
naadod for tha PI la antrlx wee reoeiwed in tha far* of bar** apprexl* 
aatoly f iwu foot in length. Sinoa vary aloee toloranoo ■ wara required 
in tha dinonalena of tha finished bleaks, it waa neeeaeary ta provide 
a apaaial shop for meohlning tha graphite. Thia building* erected ot 
tha western edge of Ranford Coap, had extensive faallitlaa for • hoping* 
euttlng, boring, fusing, and tooting tha graph! to* Xnaaoueh aa tha 
aliasinuu taboo had ta ba flttod through tho b looks, it una extremely 

* 

inportaot that tho holes borod in too grnphita ba exactly tha tana in 
location and siss. All dinonaional tasting una dona by alaatria 
gages. A rnilrond aiding una built to tho shop and a eororod unload* 
ing platform wee 1 natal lad for tha ■pooiol ahookproof a duatproof 
truoko uaed to tranaport tho graph! to to tho Pi la Areaa. 

o. Conaroto Pi pa Shop (Saa App, A 8* 81) . * Tha Concrete 
Pi pa Pabrioatlon dhop (Saa App* g, Building #11) una loontod at Shite 
Bluffs, adjaoont ta axis ting roil faallitlaa. A total of 131. 281 
linaar foot of 24- to 46-inoh oonoroto pipo was produeadc 



d. MMonif Thop (S— 4pp. A 8), • *a«r tha pip* ahop ■ 
building (8m App, AS, Building fa") «m arootod for tho fabrication 
of auonlta paaala ta ba lnitallad ia tha PI la (Saa Par. 0-9) • Ap» 
proxlaataly 7.800,000 ft, of l/S ineh thlak aMonit* aaa pro* 
oouad ia thli plant* Ta fabrlaata tha panala to tha oloaa toiaraaaaa 
daalrad a 1% uaa ooooaaary ta la tall praalaa woodw or king oquianont 
tuaoaptibla to fina adjuataanta* It aaa alao aaaaaaary ta lnatall 
larga praaaai for tha laaiaatlaa of tha naaonita* 

•• ***** Blaffa Fabrloatlo* 3hgj (Saa App* A •* 70)* - 
Tha atruatural ataal m f aaaUoaa ta bo uaad la tha Pi la onita (Saa 
Par* 8-S) aara of amah grant alaa that it uaa found Upoa tibia ta pra» 
our* thaa fraa usual lourooa* It aaa naooioary to purahaaa tha ataal 
plata and fahrloata tha aaatloaa oa tha aita« Aooardinglr a a ■hop 
(Saa App* A 9 § Buildittg #1) aaa eaaatruotad, ia tha •aaa) araa aa tha 
aaaonita ahap, far fahriaatlan of tha m f m ■aetlena* Baaanaa of tha 
alaa of thoaa aaatloaa* it aaa aoooaaary ta build a railroad aldiaf 
lata tha building In ordar ta aara thaa* 

f. canarata Plant (Saa Apt* k 71). - la ordar ta obtain 
tho 780*000 oubia yard* of oonarata plaoad during oanatruatlaa* a 
oosoroto plant had ta ba praridad* 

(1) Looatlon* • Boaauaa of tho wida aaparatloa of 
araas ff an indapondant oonarata plant una iat up ia oaoh araa* Fira 
■uoh planta uri in una* looatad in tha PI la and Separation Aroaa* 
A two-cubio-yard batoh plant an aat up la Riehland whora tha eon* 
or* to aaa batohad dirootly into Tr*n*it-Mx trueka* 

(t) Batohing Squipnont* • All batohing planta vara 



similar in arrergoment* 'fetor lei waa dumped into four bin* looatod 
under the railroad traoke* A 30-inoh enclloea bait, under **e bina, 
acmvayed the aggregate through a tunnel to bin* owr the nixer* A 
retiring band, a* the upper ond of tha bait, oould direo* the ag- 
gregate to any of tha four bine orer tha raiaeer* a total of 18 <x»» 
arete punpe waa uaod to puap oonorete fro* tha nixing planta to tha 
oona trust ion sitae, 

(3) Aggregate Plante (S»o Ap»« A 78), - Soli teete 
throughout tha aroa indloatod tha* tha agjfesete and tand needad for 
tha concrete xd* oould boat ba auppllad at aitee nee* Haven and Jinn» 
ford (Saa App* A 9)» Aggr«£at» plaota vara oonetruoted at t*aaa aitaa 
and vara equipped with rail aidlnga, 

(a) ad pUp *» * HavTO P 1 * 0 * **• l«»tod 
naar the Rlverland Bwda of tha CHioeyo, Jabmukoa, St, Paul and Fa» 
oifi* ifetlroad looatod at Vamita and aaa oapabla of produelng 580 ta 
480 ton* par how* A tuanol wee a am trusted under tha atook piled 
throu£» which a ooineyar bait oarrlod tha aggregate up and Into rail* 
road oera, IMa plant ea* oparatad until 24 Juna 1944« 

(b) ifcnford Plant* # ?ha ifenford plant, looatod 
juat northaaat of ilanf ord Caap* *aa •quippod to produoa 800 to 600 tona 
par hour* At thia plant an avera^ of 58 oara mi loadod por day dur* 
ing July 1844« Cera mv loadod by tha eoxaa aattode aa uood at tha 
Tfcren Plant* 

(a) Ifeullm SjUtpMBPt* • ifornally* four looo* 
motlTea wore uaod to haul oonorata aggregate. 3aoh looonotive «aa 
oapabla of liauling 1800 tona orar tha Grade* In the rarioue areaa* 
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Shops Araa, thito Bluff a. Hanford, and Riohlaad, a* wall a* at later- 
al-** looationa» to aerra oonatruation faoilltle* at the** point** 
(oat of thaao war* built by th* Projeot'a Earthworks Dapartaaat* 
Approxlantely 94 alia* of t sapor ary roada war* conatruoted, improved, 
or aaintaiaad on th* plant alt* during tha oonatruotlon porlod (Sat 
App, B 30)* 

b# Halka, - Taapor«ry walk* war* proridad 1* eonstraotion 
and onap araa* to safeguard pedestrian treffia* Bltund none— urfaoad 
walk* war* laid only 1* th* Sanford Can*- and 0*atral Shop ar*a* (S** 
App, A 73). In all othar area*, peeked aand and gravel walk* varying 
fron four to fiw* inoha* thlok and fro* four t* tan feet wld* aw* 
Installed. Throughout th* araa* 08.6 all** of walk* war* eoartraoted 
(S** App. • 91). 

gyjjjgfd*^ - Baoaus* of th* widespread oonatruotlon 
lo*atl«na for th* plant and tha volua* and typoa of notarial* inrolTod, 
railroad* war* an laportaat anthod of transportation* kail trans* 
portatlon direst to th* working araa* would adnlaiaa th* r •handling 
of oonatruotlon natarlal* and aquipaamt. Therefor*, lanodiat* atapa 
war* takan to pat th* exlating traoka of th* Chicago, ttlwaukee, 3t* 
Paul and Paolfla Eallroad la oondltion for th* heavy aerrio* antlel- 
patad (Soo Par. S-6). Deaign for paraanant int*r-er*a railroad* an* 
alao atartod ao that tha** traoka oould bo uaod for eoostruetioa pur* 
poso** On II April 1943* approxlaet*ly thro* nonth* hafor* existing 
railroad propertiee war* aoquirad by th* Qoworaaent, th* It in* Can* 
traator obtained paralaaion fron th* Chicago, fibmukae, St* Paul 
and Paelfl* Railroad t* basin auah rapaira a* w*r* thought noeeaaary. 
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200. 128. end 260. reepeetively. had their oen Individual »tw 
.yetea. (a** interoonneeted) that eupplled eater te eonaoreiel 
feeilitiee end heaee. Ia addition to the*, .yetee.. aurw Mall 
eella had been drilled throughout the em to provide drinking enter 
for the Individual outlying fnrea end reachee. Tea irrigation •yetee., 
the RiohUnd Irrigation DlatrUt 3yete* and the FTleat R*pl*« I^lga- 
tlea Dletrlet 3y.te«. u«lag eater fro. the Colaabia and Tekia* Hirer., 
oere la operatlom te fumleh eater te ferae, oroharde, ead reaehee la 
the vioiMty of theee three •anil weveinitlee. 

(1) BeearaUoa Arooe ead Ceatrol Sheaf. - It one de- 
temlaed that during the oeaetruetloa period, the Separation Areas 
would eeoh here peak eatef roqalr— at. of aeprealaaf ly MO gelleao 
per elnaf. Sine, the peek i^quiraaent far the tee Separation r~m 
would not oeeur .lanltan.eu.ly. It eae eetianted that the eaUtlng 
mmm Arteeia. MU (See App. A i«) «*• °-** b * - * * «» t ^»* 

flow of epprenian.t.ly 900 gallon, per nlnete over a period of tie*, 
oould -upply eetar to thee. ere- . Coa.iu.atly. a 11a. paralleling 
the Cold Creek load eea run ft** the MoGee Sell to the Central Shop., 
ead to the Separation Areea. Thi. lin. Included boooter •tetlon*. 



floating eater teak a. and ground aad elevated eater taake. * Una 
maning fro. the Allnrd Ptenping Station (See 4pp. A. IS) on the 
Columbia Rlw te Oeatral Shop, -a UN oonaeeted to tM. .yetem to 
.era. a. e reserve In onto the tfeOee «ell .hould fall, *ork oa the 
ifoOeo Syetea .tarted 26 September 1S4J. end aae ooapleted la Jtono 
1944. 

(2) Pile Area.. - It eae determined that, during 



corn traction, the Pile Ar«M would each require a maximal of approxl- 
toately 300* gallons of water per minute* Sinoo tliis requirement oouH 
boot bo supplied by the Golunbia Hirer, aarine pumping stations were 
provided and temporary water lines oonotruotod throughout tho area* 
After Dooeaber 194S, oil eerrioe wotor Hum throughout tho Project 
were chlorinated* Throuj^out tho construction period, drinking voter 
«u distributed to the areas principally by eater trucks and barrels* 

e* Paeer (See App, B 88, np* - existing sub- 

stations at Hanferd* Richland, ?/hite Bluffs, and A liar d proridod all 
early construction power until additional substations could be la* 
stalled* Construction power for the Pile and Separation Areas wee ob- 
tained frea the existing 68-kllovelt transsdsslen lines of the Pacific 
Power and Light Conpany and the Priest Rapid* Irrigation District by 
building approximately II miles of lines to these areas* 

f , Peaces* • In the construction of the Hanf ord Engineer 
Works, approxlantely 80 "Ales of temporery fences wore required for 
the construction areas, rarlous inter-area locations, and required 
off-pleat locations. This oonstruction was made neoessery by the 
classified nature of the work and the necessity of controlling traffic 
in and cut of the areas* 

g* Sowers and Septio Tanks* - Per the disposal of sani- 
tary sewage 46.1 miles of temporary sewer lines, varying in else frost 
four inches to 80 inches, and 80 septio tanks of rarious sises were 
installed (See App* B 81). 

h* Steam Lines (See App* B 66 a jZjlrfm - Approximately 38.8 
miles of temporary plant-wide steam lines, rarying in slse from one 
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to 18 inohot «*r« roquirod la tho construction of the Hanford Saginaw 
lorka. 4 total of 2f ioal-pormoiioo* boilwr hooaot (W la Hanford Conn, 
4 la Central Shop., and 1 la 8000 Area) «m .rooted to operate tha 
•tooa •yatea. Theee building* were oae-otory, wood-froae, post and 
Sirdar oonotruotlon* with cypoun boor* olding and roll roofing, nail* 

tho aoft water storage w0 °* *• 21 bcil * r hmmmm 

ooatolnod lie boiler, froa 80-680 HF (total ratiaf 8t0f HP), with 
portablo boiUr. froa tt-MO HP ead 8 oteea looonoti^o oeaaootod la 
parallol (WOO HP) •uppleaenting tho flaod unite. 

1. Telephone Unw« • Teaperary tolophoao linoo were pro- 
vided undor dlrootioa of *e Signal Corp. oad 4000 telephoaei woro pat 
Into eerrteo, utilising ao far at poo.iblo tho existing liaoo of fire 
coapeniee* Mtehboerds not up la P*aoo. Hiohlead. Word and Ooa- 
tral Shopo prorldod 1110 linoo («Ti being at Haaford Can), a re- 
peater station oa tho aala trunk lino aorta of tho 800 Area no* la* 

* 

■tallod to lnprooo tronnaloaioa* 

g-g. off-iron Hotel. Doraitory. an d Kooning Facilities, - Oaring 
tho early poriod of oonatruotioa whoa offlooo aoro looatod temporarily 
at ftseo. Haohiagtoa. it booaao necessary to prerid* .any of tho work- 
ers with toaporary liwiag quarters, a. tho hotolo and roenlas fnolli- 
tloo In tho Pasoo-tonnewiok ooaaunity woro inadequate. This ooadition 
oxiotod erea aftor 1ho ooaplotloa of tho Benf ord Cap, Ao now oa- 
ployoao arriTod la Paooo for work on tho Project, thoy woro oonfrontad 
with tho probloa of obtaining ■looping aoooaaodatloat until thoy oould 
roport for work and bo assigned to porwanont llTing quarters. To 
alienate thio condition. Project forooo Inprorod or converted leased. 
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rented, and loaned pro pert lot in ordar to i'it theia far temporary liw 
ing and working facilities* 

*• H£M £E£ IfiSS App ' A 78 * 8 6g « jj * 111 

the eejrly part of teruh 1944 ( general roaodoling work war perf um e d 
by Pro jest Xbroos on oi^it existing barraoks building and two de» 
taohed bathhoueoe whioh wore loaned to the Han ford Engineer .*arfci by 
the Aroy Reoons lament Jepot far the isnediate housing of Imrertng 
unite end colored mle workers • These buildings wore looeted 2*5 
nilse northeast of the oity of Pasoo, on the Amy Heeanai&raent •pot 
Reservation* In addition to "che 10 buildinge referred to above, a 
smi hall (20* x 100* x IV )* a fire station (20* x 100* xU«),ud 
sin overflow barraoke (Paoifio Hut style * 18* a 80» I 9*) were set up 
an the Leaaxui jonect Depot Reservation, while a Reception and In* 
fomation Building (Pacific Hut style) aae looatod in the oity of 
Pasoo* 

be Bunfchousea* 

(1) Puck Pin Ian* ♦ The Austin Building in Pasoo see 
leased and oonrerted into a bunkhouse far overnight housing purposes* 
Conreroion work aonsisted prinoipally of installing toilet and sash* 
room fadlitlce, additional limiting, heating* and double desk steel 
bunks* The bunkhauee was opened on 24 April 1948* and was oloeed on 
24 Haroh 1244* upon the opening of the Little Pasoo Cenaj, after hour* 
ing 17,601 white male recruits, the bunkhouee was then taed to house 
oolored rooruite frora 2S March 1944 to 21 July 1244* housing in that 
period D488 oolored workers* 

(2) Colored Tunkhouc*, « The Jewell nuilding in Pasoo 
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and approximately 55 houoea vere used at fi«ld offloM and aterage 
eerehouaei. fact of thaaa bulldinga vara located la the Henferd- 
Tfhite Bluffs eomenmlty'. Aftar tha eraeuatlea of houaaa in areas "A." 
and *B t " tha laaa daairabla ■truetxaraa vara diamantled, at tha request 
af tha Area Kagiaeer. by Project forces | 65 raaldaaaaa vara aald by 
tha Oeraramenti and tha remaining hauaae vere baardad up and pad- 
looked. 

b. Baohalor Quarters (Sag Ap»« * TT). - At tha ■tart af 
tha Project, it was naeaaaary to prorlde hauaing facilities on tha 
plant alta for kay construction paraonaal aha aara aubjeot to 14-heur 
sail. Therefore, a number of existing raaldanoaa aara converted into 
baohalor quartan prior to tha oonatruotion of barrack faoilitlaa* 
A total of 14 ualta, Tarying la oapaolty from 9 to It paraana •aoh, 
and houaiag * total af 140 nolo amplayaaa, vaa provided far this 
purpaaa (Sao App. B SI). Maat af thaaa quarters naro looatod ia tha 
Baaford area, and vara occupied by oonotruotioa paraeauel, until tha 
abandonment af Hanford Camp. Ai houaiag faellitlea aara provided ia 
Richland for tha original occupants, other poraoao af auperriaory 
oapaolty vara houeed ia thaaa uzdta until paraanent quarters could 
bo prorldod at Richland. Thaaa buildlnga vara furnlahed with stand* 
ard type furniture and kitchen equipment, the a eae aa vaa prarldad 
la tha rehabilitated family type raaldanoaa. Rental for bachelor 
quartera vaa oelleotod by the Olympic Comaiaaary Company, houaiag 
subcontract ar, vho furniahad neoaoaary dally janitorial ssrrioes 
and lineno. 

5^ a Miscellaneous Tamparary Coaatruotiea. - A nuabar af 
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temporary building* and facilities ware ooaatrueted outeldo of any 
■peoiflo im Aidi, direotly «* iodireotly, contribute* to the con- 
struction of the entire Prejeet and not to am alngle are* (Sm App» 
B 34) « 4o»t of those buildings aero located in the Hanford-Mhite 
Bluffs rioLoityi homwrmr, on a few oeeaaioae off-plant work was par- 
foraed under this olaaaifleatioa at Pasco and Little ?aseo» Li a ted 
below era aoae of tha typical temporary oonatruotio* ltenai 

1. Hblte Sluffa. • BlMkaadth a hep, receiving eerefeouaeo, 
aUoellaneou* storage eeranoasan and yards, a OivteiaB 
Fiijliiaar'a office, fir* ■ tattoo, and naeasaary field 

offUMe 

2. Laaaar Spar* • Oaoallanaoon receiving, unloading 
storage, aneesa, and aelvege eerahousea aad yards* 
aad nataaaary oraft and field offloee* 

9, llaaford* • Receiving and ■tornje aarahouaaat utility 
diviaion offlocs, ahopa and warehouses, inatnaamnt 
ahop and warehouse* aiaoallanaaua oraft and fiali 
offlooa* boye* and girls' work hate* Bad Croee hat, 
rrbaen** Amy Cor pa Post Bxehaage, and Olyapi* 
Coaaieaary Storage Warehouse and of flees* 

e« Intar-araa, - Gondola ropair shops, radio tranaaitter 
station, dog pound, loo pit, aanitary dlapoaal area, 
pistol and aaabino gun range, and nix plant far road 
notarial* • 

5-P. Kanford Mr part (Sea App. A 78), - A ■ ingle lana, 30-foot 
wide, blaoktop landing atrip, approxiaataly 2000 foot long. 



originally oonatruotod at Hanfwrd. Thia ■•rr»d m aa «»rg«nay air* 
perl for tha aanllar typa aircraft aaaignad to tha Aroa Bnginoor for 
tha Projoot* Aa tha Hanfard Caap axpandod* thia atrip had to bo 
abandoned ao prapor oloaranooa oaold not bo nalntainod* By thia tio» 
tha mater of air-oxpraae ahipaanta arrlTiag at tho plana daily 
aarraatad tho ooaatruotioa of aa airport of aaffioioat aiaa to ao» 
ii ii— 11 ill 11 airoraft uaod by tho Air Traaaport Coaaaad. Thorof oro, aa 
airpart aa* eonatraotod approximately oaa alia aaot of Haaford, bo* 
toooa tho HaafardVahito Bluffa road and tho ■out* aad of Oablo Maun* 
taia. ia ardor to aataa diroot dollTory of air-ozproaa ahipaaato to tho 
plant alto. Tho airpart aoaalatod of tm laadiag atrlpa, aao ruaalag 
alaoat north and aonth, aad tho othor aaot and aaot. Both atrip* noro 
tOO foot wido # with tho north-couth atrip approxlaatoly 4000 foot long 
aad tho oaat-onot atrip approxlaatoly 1400 foot long. Tan hangar* aad 
a Paalfio-typa Btttaont aaro arootod aaot of tho airatrlp lntar*ootlon*« 
Blaotrleally driraa gaoollno puapa, with undor ground atorago taaka* 
noro proYidod for tho rofooling af Amy plaaoa* 
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SECTIOI 6 • COSSTBUCTIOK OF THE OPERATISQ PUXf 



9-1 • general* - Oonatruetlon of the operating plant waa begun 
la March 1048. Work progreaaed in all area* simultaneously, with 
oonatruetlon proceeding amra rapidly in beaauaa of higher pri- 
ority, reaultlng in direraion of an already dafloiant aupply of nan- 
power from tha laaa orltioal areas* A ahortage of labor axis tat 
throughout tha oonetruotion period* with particular aeareltiea in work* 
■an a killed la tha spaeial orafta required, auoh an pi pa fitter a, wald* 
ere, oar pent era, eleotrioiane* and alllwrighta* Sohedulea, daaplta tha 
orltioal natura of labor and materlale, warn maintained in aoat oases 
by an offlelant program of expediting* Goaatruation operatlona warn 
completed in March of 1MB* 

9-S. Hatal Fabrication and Tea ting (800) Aran (Baa lap, a IT* 
A 79-84, B 88-86, 8 88)* • Thia area waa oonatruoted to prorida faolli- 
tlaa for teatlng tha natarlnla uaed in oonatruoting tha produotlon 
Pi lea and for fabricating tha natal ta be oharged into tha Piles* aa 
wall an to prorida laboratory faollitlaa for proceee derelopment and 
teat work. It la oonpoaed of a total of 41 permanent buildings and 
19 faollltiea (Sea App* B 86)* Three general types of oonatruetlon 
ware uaed in thia aroaj i.e., reinforoed aonorete, atruotural ateel 
framing together with oonorete blooka or reinforoed oonorete t and 
wood frame oonatruetlon* 

a* Preliminary Work* • Layout work for the fetal Tabri- 
oatlon and Teatlng Area atarted 6 April 1948, wan the preliminary 
topographic aurray waa begun* The horiaontal and rartloal oontrola 



far this area ere an extension of the coordinate system established 
far Hiohland Vllla^ (See JLpp. A 18). 

b. Pr pgr of Conttruotlona • *isny of the buildings were 
to operate Independently! therefore, sequenoo of start-ups waa not 
interoonneeted. However, tha Ustal rabrioatioa (3If) Building Had 
to bo in production for lereral nooks In ordar to prorida tha initial 
charge for tha 106-B Pi la Building start-up | similarly, for acmatruo- 
tion to start on this Pi la Building, tha Too* PI la (506) Building had 

- 

to ba oonpleted* Consequently, ooapletlon and start-up detee ws 
aat for oaoh indlTidual bulldinf la tha ara* rathar than for tha are* 
aa a who la. Xnapaatlon of tha orar-nll progreaa eharta of tha BOO 
Aran (Saa App. B 841) will show that early progreaa in thia area, waa 
t lower than oould ba anticipated* This waa dua prinol pally ta tha 
faat that daaign progressed ao oonatruotion advanoad* 

o. Cons truot ion Dlff lenities, » During tha oonatruotion 
of tha avtal Fabrication and Tasting Aran, yarioua difficulties war* 
encountered. Sinoa this araa proridad oxtenalra laboratory faoill* 
tlaa for tha Haaford I2ngineer fforks, thaaa diffioultlas wara some* 
what diffarant from thoso onoountarad in tha othar prooaas ara as, 

(1) Design. • Tha greatest sin; la diffioulty waa la 
tha stabilisation of daaign. Thia ana dua aat Ira ly to tha faot that 
thara axis tad fry littla previous axparianoa or precedent in thia 
typa of oonatruotion froa whieh to draw, as tha nsada baoaaa apparent, 
additions and ohangaa were made* In addition* a large aaount of ex- 
perimental work waa carried on, in buildings alraady araotad in tha 
araa and at othar points in tha United States , froa tha fall of 1941 



oena trust ion and operating per* anna 1» 

(5) Cons traction Schedule* * Conpletlon of the deal* 
Tforks Separation (S81) 3uilding wan oonewhet hanpered Iqr the position 
it occupied in the over-all project schedule* Thin oehednlo called 
far oonpiatlon of the two Separation Buildings* (S22-f) and 
in the *eet Reparation Area* the 8sud-*ork» Sepnration (Ml) BuildV 
inn, and the Operation Sulldinc in the Beet Separation area, (211-8), 
in that order* Mhoh of the naterial and eqnlnnent originally 
•oheduled for the aent eon alienated to the Separation (m-fl) 

Baildinc. sinon thin building eon the larger and nam oonplan of the 
ten. Practically all najor eowJlpnont for the .eni -works em preenred 
on the ■ see purehaae ardor or free the aenn Teador furnishing the 
eautpnent for the Separation (Hi) Buildings* 

d. Construction inpediaaf > - There nan Tory little ud- 
uaual construction involved in the natal Fabrication and Tenting Area, 
with the exception of the preoeea eenipnent in the Tent Pile (906) 
felldinf* which in ainllar tn that used in the Pile (108) Buildings* 
Soraal construction expedlente and practices were uned in the eon- 

atrootion of this area* 

(1) Labor » - The need for oertaln buildings within 
the area beeaen critical, and labor wen allneated in these eases* 
To eake the nest effective use of this labor, shift work was gener- 
ally resorted to. Cenetruotieu work on the fetal Pabrieatlon (919) 
Bolldiag wan planed on two Bins hoar ahiftn from 1 lay 1M4 throagh 
July) work en the Press (914) Building wan placed on two nine-hour 
shifts fren 1 August 1944 until nid-8eptenber and again far 



approximately two weeks during the letter pert of Dooo nbor . 3hift 
work night here ■p»odad cone traction of tbo Scad-Works Separation 
(S21) Building far certain peri ode, bu* the orer-all equipment ami 
arterial pro gran mm tuoh that ooatiuuous ihlft work would not have 
affected tho final e ovulation data* 

(*) Design. - Tho Ipareting Department proparad draw*. 
ings, baaod on sxperiaentel conclusions, for issuance directly to 
ooaatruotioa forooa (with tho necessary approrals). This proeodnro 
greatly spsson* up tho work, particularly for tho total Fabrication 
(SIS) Building. Under tho uaual procedure, tho Operating Dopartaoat 
would aate its ntoda known to tho Doaiga Division la Wilmington, 
which, ia turn, would pre par o tho drawings for iosuaaoo to tho f ield, 

(I) Material Procurement. - a»ny ordoro for aatorial 
and •quipaont for Metal Fabrication and Tasting Aran buildings worn 
plaood at a Into data because of delayed design* 4 auabor of or dors 
wmre glron speeial handling so that aatorial or equipment would arrivo 
ia suf flolaat tlao to prevent ooastruotloa daisy. Railway and Air 3x- 
pross waro used for spaslal ordsrs. 

(4) Subcontracts. - A portion of tho labor employed 
and equipment uaad in tho ooxm traction of this araa was obtainod by 
suboontmots* Tho prianry roasoa for employing tho snboontrastors 
waa tha apaolalissd nature of tho work involved. Tho subcontractors 
had available tho qualified peraonnol and tho accessary •quipaont 
(Son App. B 37). 

6-3. Pile (100) Areas (Sow App, A 19-21. 85*08, 94-104). - In- 
cluded in the construction of the Haaford Snginear Works wore throe 

M 



be bat ■ioil«r areas known m the ?il* Area, (designated 100-B, 
100-D. and 100-F). T»u«a aree. are ooapooed of a total of 55. 54. aad 
55 peraanont building* mad 51, £9. and 25 facilities respectively 
(Sea App. B 58). Three twrtl types of peraanent building coatruo- 
tii* were used. i.e., reinforced oansrete, structural steel franc to- 
gether with ooaerota block or reinforced oeaorete, and wood frees) 
(See App* B 66), 

*• 3*««ra P1U A r— Construetlan. 

(X) aSi^teaZ - ^out wort in the Pile Areea 

was inaugurated on 15 March 1946, «* »hioh tine field work for pre- 
lladaary t^pogrmphio turvejej m begun. This work ni ooacloted la 
the B-Plle Area oa 16 April 1945, la the D-Plle Are* on 2t key 1945, 
and la the f-Pila Area oa 5 June 1945. During the last twe weeka of 
Ootober 1945, the fence line for the B-Pile Area, uhieh ineluded part 
of the teacorery fonoo and part of the paraaaeat feaeo. waa staked 
out. Layout for eita olaarlng aad exaawatiag for the first peraanent 
proeeao building, the actuation BaeU (KJT-B), aaa aad* oa 29 July 
1845, and .feller layout for the leak peraaueat process building, 
Freeh natal Storage (105-F) Buildiag, waa laid oak oa 14 Ootober 
1*44* 

(*) ftrogreea of Ceaftruetioa (Baa App. A 94.9T)- 
(•) 8»Wta for Ccapleticu- . a. tiMrt ahoVa . 
ing the sequence of startup* as requeeted by the Priae Contractor *o 
Operatiag Deportaeat (Sea App. 3 59) shoe* a requested ooapletioa 
data for the Pile (106-5) Buildiag of 16 August 1944. The Pil* 
(106-D) Building waa requested for 15 Ootober 1944 and the Pile 



(106-*) Building for 1» F«bru»ry 194ft* Iaooauoh •» tho Pilo Build- 
ln|Ma thi oantrollln* faator la tha atart-up and oowplotioa of «»ch 
of tha Pllo Ar«oa. tiMM datoa appllad to th» oraaa *■ • *hola. Tha 
Operating DeportoonVa aahadulod atart-up dataa oolaaidad with thaaa 

ooantruotioa oouplotion dataa* 

(b) Soto of Coop lotion. - Although tha B-?* la 

&ro« waa not conplotad until Soptoobar 1B44. tha D- and P-Plla Araan 
fellowad la thoir aohodulnd ordar (Sao App. B 40) • Construction of 
tha B-Plln ATM prooaadad .lowly during tha firat four aontha. pro- 
L i,n1» t laaa than li par oant. but fro* that paint on tha eonatrua- 
tion prooaadad at a nweh factor rata. Dor lag Anguat, tha ©onatruo- 
tlon progroaa In tho IX- and F-Pllo Aroaa «aa alow, but was mora rapid 
daring S.ptanbor. *rogroaa uaa rotor dad In Ootobar baaauaa of tha 
borrowing of workara for tho naat Separation Aran (San Par. 6-4). 

(8) Ptla Aran Coaatruotlon Plfficultlaa. - Prior ta 
ond during oooatruoUon of tho Pilo Aroaa, aunaroua diffloultloa 
oaoouBtorad. Thaaa diffloultloa vara, far tha noat part, eauaad *y 
wartiaa oonditiona, but tha loootion of tha Projoot and tha typo of 
plant to ba oaaatruotad warn alao inpartant oontributing 

^ (*) Ubor. • Tha •oorolty «f ta* 



aarkad in tha B-Pllo Aran thaa In tha &• ar F-Plln Aroaa baaauaa tha 
foraor waa tha f lrat oonatruatad and lta nonpowar roquirouaata had 
ta ba fillod during ona of tho noat arltlaol porioda of tho Projoot 
roeruitaont progra. (Saa Par, 4-1). tha noat orltiool labor ahcrt- 
oga In tho D-Pllo Aron woo in tho pipo flttora craft, fron 1 *»2y 
1M4 through 1 3optoabar 1944 (5aa App. B B). Tho oonatruotiou 



It it not possible to evaluate thoso oxpodlonecee la tons of tine 
gained or aanpower saved, but they were usod wherever It was folt 
they would assist la speeding up tho ooastruotloa progran or would 
rosult la a sarins la aaapowor or natorlals, or both. 

(a) iforklnt Hours . - la ordor to utilise fully 
tho supply of labor available for tho Pllo Areas, shift work, ax- 
to ado d work periods, and Sunday work woro rosortod to. Originally, 
tho work wook at tho Hanford Baglaoor Works ooaslstod of six eight- 
hour days* On 14 Soptoubor IMS, however, this was ohangod to six 
nlno-hour days for annual and non-nanual onployoos alike* la ad- 
dition, aaay of tho onployoos, particularly nanunl, worked ton hours 
or aoro a day soroa days a wook for porlodo as long as throo or four 
noathe. 

(b) Sub oont roots . - A portion of tho labor and 
tho natorlals onployod la tho oonstruotlon of tho Plla Aroas was 
obtainod undor subcontract. It was found oxpodloat to award IS ia- 
diTldual suboontraoto for work la thoso aroas to tf eont motors who 
had available qualified poroonaol and tho nooossary oqulpnont (800 
App. I 41). 

(0) Proourowont . - Tho probloa of proouronont was 
lsod through persistent expediting and advance planning. Steel 

* 

plate, steel pipe, and fabricated stool tcsscIs were proourod. For 
oxaaplo, rather than ordering froa one or wore vendors, tho Prlae 
Ooatraotor in rceny oases purchased raw natorlals to bo used by tho 
fabricators* In sono oases, because of a laok of adequate facili- 
ties, one vendor would perforn only a portion of the fabrication. 
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otter Tenders would port cm additional fabrication, and still otters 
would assemble tte fabricated parts. Is one iastanoe (steel plate) ( 
rev stock wmo delivered to a eubsoatraotor who warehoused, out, mad 
lssuod tte stool to otter contractors for fabrication of tte fialsted 
artloloo cad shipaent to tte Project. It should bo aotod that meet 
of tte raw aatorlal ordors for oritloal itoas woro plaood prior to 
tho soaplotiom of design la ardor that ao do leys would bo encountered 
whoa tte drawings woro lssuod (Soo Sos. •). 

(d) Dos lea Bopressntatlosj la tte Flo Id . - Barly 
La 1944, a croup of representatives of tte fria* Coatraotor*i Design 
DlTisloa oeme to tte Project. Xhooo ooaaootod with tte Pila Aroas 
woro located La tte Dlvioioa engineer's offica la tho B-Pile Area. 
Those rapraooatatlToo woro specialists la various linos of work, 
authorised to aate aiaor deelga chaafoo ia tte field without ooesult- 
lag tte lllaingtoe\offlee* This procedure greatly expedited work ia 
tte areas since probloao arisiag la tte field ooaeeraiag dodge were 
handled promptly. 

(•) Construction Methods . - Ia general, the construc- 
tion nethods uso4 in tte Pile Areas wore not unusual. Bewever, ths 
ccnotrnotlon of the liver Peep louse (181) Building river intake chan- 
nels cad foundations are of special note* 

(a) Foundatlona (See App. A 96) . - In tte con- 
struction of tte foundation far tte Biver Pomp Bouse (lil-l) Building, 
an earth-fill oof for-dea was plased on tte river side of the founda- 
tion excavation* A sheet pile enclosure was plseod around tte exec- 
rated area te take care of ground water end river water ecepago. 
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Thla iNpigi vu f oand tu bo so low that it oould ba handlad a*a~ 
quataly vlth battarlaa of tcaporuy punpa* Conaaquaatly, a ahnat pile 
aaolooura van not uaad far thn lirar Puap !lo«M (181-0 and 181-P) 
Bulldlnga* 

(b) Intnha Channala* - Ta oooatruet tha aatar 
lactate ahanaal for tha &ltar Poa» Kouaa (181-B) Building* an •aarth- 
f ill eauaowuy for aupporting tha asoavutlon aoulpnant «aa boi.lt is 
tha rl-rar to tha far and of tha pr o poa ad ahanaal* ahun tha oooorata 
foandntioaa and ohnanal axoaratlaa had bona eanplotad* tha dika ana 
raaovad. Tha auoauatlon aahana aaplayad am tha 3-Pilu Aran ahanaal 
nan ihdlv, differing principally la typua af • n ii lp aw t aad tempo* 
rary mpparta. Instead af building an aartWlll aauneauy tha entire 
length of tha propoaad ahanaal* n aoedon piar beginning as tha hank 
una araatad for appreaiaately tan thirda af tha dlntaaaa to support 
two large eleetrieally dri-van dragline eaoanwaora* Inn piar nan m» 
aoved altar tha ohannal eneevatlan had bnan oonpleted* Tha oon- 
atruotlea of tha /-PI la Aran ohannal* anion ana aaeh ahcrtar than 
tha other tan* «M hnadlni ainilarly tn that in tha B-Pila Aran* 

b. Pila Building Coantmatlon (Son App* A 99-l0»). • Be- 
aauee of tha highly apaolallsai and oonplax type of eomtreotlen 
iarfftiad in tha Plla Building* and tha nnad for tha aniatonanaa of 
thn utoaoet aeoreey* thaaa buildinia nam oonatmntad under tha eupnr* 
riaion of a aaparato organisation haadad by n Dlylalon Sngianar» 
Thla group alao hand lad thn oonatruotioa of tha preeeaa eeuipnant in 
tha Taat Pi In Bailding (Son Par* «-t)* an eell an tha ataok portion 
of tha Pi In Building* • 

tall 



(1) iVollnlnary ftarh. - Layout work >or the HI* 
(106-3) Building was started aa 9 October 1941, when refaranoc points 
on the oentor linss of the process unit were established. This build- 
ing esa itched out for exoavrntioa oa 10 Oetobar 1848, the Pile (106-D) 
Building en 6 Deeeaber 1948* and the Pile (108-F) Building on 16 Feb- 
ruary 1944. Prior to the setting of f oundatioa fome* saves test 
tables (See App. C 21) ware set for the Pile (106-B) Building* five for 
the Pile (106-D) 3uildlng, and seven fsr the Pile (106-7) Building. 
Of these nineteen tests* three failures reeultsd for the Pile (106-B) 
Bolldlng and two for the Pile (106-F) Building. In eaeh sase* the 
failure was the result of a looal esndltlsn whioh was ransdled by deep* 
sning the esaawatioa of these points and bask- filling with leesi son* 
arete. 

(1) renaanent Area *ork. - All of the outside faoili- 
ties to sad froa the Pile Building. l.a. f under ground pipe and pipe 
tunnels* orarhead pipe, outside elaetrle lines* sad transferees' banks* 
ware oonotmated under the direction of the Division Kngiasers for the 
respsotiTO Pile Areas rather than that of the Division Engi n e er s fsr 
the .lie Buildings. When the work within saeh of the temporary •nelo- 
sures had reaohed a suffloiaatly oonplete stage of aoastruetion* a psr- 
eanent fenee was oreoted within eash Pile Area and the teaporsry fsnee 
was dissnatled* This peraanent fenee surrounded the Fresh Metal Stor- 
age (108)* Pile (106)* and Helium Perlfioatlon (115) Buildings* the 
Ho llua Storage Tanks* the Klevatod M eter Storage Tanks* and the Venti- 
lation Kxhaust Stack in eash Pile Area* 

(3) Process gait Construction. - In the construction 
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of the proeoia unit* for the Pile Bulldinge, aonemhat different methoda 
ud taohnlquoa mere required than ia the ordinary type of imduatrlal 
oonatruotlon. 

(») Pllo Eraatlon . - Tha Pile (See A pp. a 21) la 
a oube-like structure approximately 41 feet high by 4i foot vide by •• 
fa** deep. 1% oonaiata of aa Interior maaa of graphite approximately 
M faat high by It faat wide by St foot doop aurreuadod cm the top «sd 
■idea by laminated nolle of .tool and aeeomlto, tho oatlro etrueture 
being aapportod on eonerete o proxlaotoly 2S foot thlok. Datoiot tho 
graphite and tho ooaoroto foundation, and botomoa tho graphite aad tho 
laminated omllo oa tho top aad eldee of tho Pilo, la a thomal ahiald 
of oaat-iroa blookai thlo ahlold lo approalaatoly 10 iaohee thlok oa 
tho top, froat, book, aad bottom of tho Pllo aad • laohoo thlok oa tho 
aldoo of tho Pllo. loeh Pllo eonteiae IQ04 holoo for tho aluminum 
aoollag-tuboo whioh oxtand from tho froat or ohargo faoo to tho roar 
or dlaohargo faoo of tho Pllo* Twenty-nine Tortlool haloa are pro- 
Tided ia tho graphite for tho safety rode, aa moll aa aiao hole., 
running from the left or control aide to tho right aide, for tho horl- 
■ontal oontrol rode (See A pp. a JO, 11), through the oaat-iroa thar- 
aal ahiald from tho front to tho roar of tho Plleo are SOI holoa for 
ooollng water plpee. On the ohargo faoo of the Pile, an a lore tor aop- 
porta a maohia* for inaortiag or plaoing ohargoe ia aaoh of the alumi- 
num tubeo through o itaimlaaa ateol oxteneion or "noeale." An olora- 
ter om tho dlaohargo Taoo ooataiaa a oeb or oaoleaod noohanian for 
moohanioally seating emorgenoioa ia tho operatloa of tho dlaohargo 
faoo of the Pile. A noaile, attaohod to tho front and roar end of 
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aaoh aluninua tub* and oontaining a ranorabl* bayonet look oap, dirarta 
proooaa vatar late tha aluainuai tubaa froa haadara running along tha 
faoa of tha Pila (Sa* App. A 31) • In tha oonatruotion of th* Pi la 
baaa , thraa aaparata plaoaaanta of ooaorata war a aada. Taa fir at waa 
tha rough or foundatlom plaoaaant, whila tha aaooaji onoloaod tha aaln 
gaa ialot and outlat linaa f with tha third analoainf tha gaa haadara 
and iaatruaant duata. Batwaan tha aaooad and third plaaaaanta, a ataal 
aaabrana, or lining waa fittad whioh waa latar waldad ta tha laninatad 
ataal walla in ordar ta aaka tha antlra Pila gaatight. Tha third 
plaoaaaat waa tha ona in whiah tha oaat-iron baaa waa groutnd (8aa App. 
A 31). Whan a portion of tha four aida walla of tha Pila had boon aon- 
plotad, tha inatallatlon of tha oaat-iron baaa waa baguu. Tha intariar 
portiona of tha aida walla waro thaa eoaplatad and tha araation of tha 
graphita iatarlor waa atartad (Saa App. A 103) • whila tha graphlta waa 
baing plaoad, partioular aaphaaia waa plaood on kaaping thia portion of 
tha Pila f r** froa dirt or any othar ooataaiaatioa. All nan working on 
tha graphita wara raquirod to waar apaaial uniferaa. Aa oaoh graphit* 
layar waa laid a it waa thoroughly Taeuwa olaanad ta inaum that no dirt 
ranaiaad batwaan tha blaaka. ffhlla tha graphita bloaka wara baing 
laid, tha oaat-iroa thoraal ahialda war* plaood, aa war* tha iaatruaant 
tharaooouplaa. Whaa tha graphita atruotur* waa eoaplatad , tha top 
layara of oaat-iron blooka and aaaonito and ataal laaiaatlona wara 
plaood on tha Pil* and th* laatallation of the rartioal roda waa 
z atartad* 

(b) Graphita Pabrioation. - Tha oaatar portion of 
tha Pila ooaaiata of a nunbor of layara of graphit* blooka, aoaa of 
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which oro lelid, •mm hawo laagltadlaal holaa drlllad U than, mm 
hawa fcaywoj alata of variotw kind** and ion* hawo bavolad adfaa* 
Thaaa blooka T«ry in langth fraa 10 to 40 lnohaa »nd ten * 4-3/\fl 
inch aquara aroaa aootioa. aaaod t»pon tha axpariaaaa galaad la tha 
oraotloa of tha Cliatoa UtawkvlN Flla (faa Yal. >), it mm daoidad 
that tha rou^h paphita would ba aaohiaad at tha alt** Conaoauaatly, 
apaoial fabrloatioa ahopa war* oanatraatad for thia parpoaa (Saa Sa*« 
!)• Tha rwagh praphlto blooka. as raoalwad fraa tha vandar, warn 
plainly aarkod with tha haat atal aaalit* laaaVara and oaald ba ldaxti* 
fiod by thoao aad additional anabara until install** la tha Piloa. 
Ughgajfaaj of tha flrat 311 taaa of praphita* all of whloh aont ta tha 
Taot Mia (IQf) Balldlag* «aa doom mm anohlaaa taapararll* •quippad 
far tha job* Za ardar that anohlaiaf, oparationa wight pat vadar mm* 
aa aohodnls. two* oqwlgnaat as aaa awailablo (or oaald ba praonrod la 
tiao ta aaat tha aabadalad datao) aaa pl aaa d la oorrioa. Thia oriel- 
nal aathad proved ta ba wotlrwly taa alow, howavar* and «<VHtln aa l 
— nil liia vara prouwad aa that tha graphita oaald ba aaahlaad oa aa 
aaaaably llaa baa la. ftraotioally all of tha aqolpaaat uaad la naohla* 
ing tha graphlta aaa ouu aar tad woodwork] tig aa u hlna ry, aad aaah aaahlaa 
aaa aot ao that lta operation would not raqulro individual aettlngd of 
tha blooka. Tha dmlopaont of tha oawlpaaat used la tha aaoblalag of 
tha graphite waa aooaajpliahad* alaoat entirely, oa tha Project alto, 

(a) Front aad Raar Iaadaatlaaa (Saa app. A S0« 
11) » - Tha front aad raar faoaa of tha Pllaa oonaUt, raopaetively, of 
121 and ISt profabrloatod laalaatad blooka of naaoadto and a tool (*•* 
blooka) oaoh approxlaeta ly a four-foot oube waighlng toa torn* Thaaa 
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blocks were reoeited at the Project already fabricated. Diagrams, rs- 
oeived with oaoh oarload f gars exaot meaaurenente of oaoh blook and 
wo ra usod ts determine what poaltl m oaoh blook would oooupy la tho 
Pilo. This was noooeeary la order that the cumulative dimenaionel 
variations would not ezoeed the allowable toloranoee. After receipt 
of the blocks oa the Project, It waa neeeeeary only to clean thea, 
ualag carbea tetrachloride , and buff thea* 

(d) Side and fei Laalaatlons (See Ape. A B») . - 
The sides aad the tops of the Piles cenalct of a sorlee of ateol and 
aaaonito leaiaatloas approximately four feet thiok* The work of feb- 
rleatlag and ins tailing tho a a lanlnatlons waa done entirely on the 
Projeot alto (Sac Par* 8-4)* The ateel waa reeolvod la sheets approxi- 
mately 1-7/e inohee thick and the aaaonito in sheets approximately 1/% 
inch thiok* The naaonite waa precced aad faataaed into blocks of 8i 
layer a aad wee thea drilled and aawed for Ite location in the Pile* 
The ateel plates were machined and punched* Aiaeably of the ateel and 
naaonite laainatione took plaoe at the Pile* Each wall oontalne a 
total of ti inehea of ateel and 14 inches of naaonite* 

, (4) Pile Building Construction Difficulties . - During 
the oonstmotloa of the Pile Buildings, a variety of difficulties were- 
oncounterod becauce of the siae and complexity of the buildings and 
the uniqueneaa of aome of tho materials uaed. 

(a) Leber . - The greatest difficulty encountered 
in the oo Detraction of the Pile fuildinge waa the precurenont of aa 
adequate aupply of qualified labor (See App. B 0). Thic difficulty 
waa heightened by the foot that the CTorage worker in tho rariouc 
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drafts hi act luff lelantly ski Had far w«rk en the fabrication, or 
asaeably, of aateriela in the prooese aniti. la addition, lino* »U 
vork ooauested with the Plla aaa of a "eJaeeif led" nature, ewery worker 
had to ha "eleerod" bafora being paraltted to work oa tha Flla (106) 
and Tast Plla (506) Buildings or on fche fabrication of aatcrlala far 
thaaa bulletin gi (Saa Tel. 1)« 

(b) 'tatarlal Prooareaeat. - There ware aany preb- 
l«aa ariaing from tka pro want of aeteriala for tha Flla (106) and 
TOot Pile (106) Buildings beoanee of tha unusual Materials uaad and tha 
amount of field fabrloatloa work neeessary, Tha Flla (106-8) Building, 
tha only ozm actually dalagrad beoauee of aatarial dlffleultlee, aaa 
eeapleted thraa weeks lata baoauaa of lata delivery of aatarial han- 
dling equipaent. 

(a) aaaalTi Conotrnetloju • QM of tha aoat im- 
portant faatara tending to i anod o tha oenstrustlea of tha Flla Build- 
ings aaa tha quantity of aatarlala lnstallad la tha Flla (saa App. B 
41). Thaaa aatarlala aara ereeted la a apace approsiaately 46 foot 
wide by 40 foot das? and 41 fee* high* Approxiaataly 1100 different 
drawing • not lnoludiag tha additlanal drawings resulting from reli- 
gions, wars reqairad for thaaa buildings* 

(d) Oloaa Tolaraaoa. - Vary a loss tolsranoss wara 
required In tha oonatruotlott of tha Piles* Tha east-iron bass for tha 
Pllas had to bo aaohinad within 0.006 inch, and had a flatnass toler- 
auea after grouting In tha oonsrats of pins or tdnus 0.006 lash* Tha 
staal and aaaonlta laainatlons on the aidsa and top of tha Plla had to 
fit against tha staal wabs ("T" saotlons) with a gap of lass than 
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0.009 inch at any om point. The Mttlng of tiki gun barrels (stoel 
oIootob which carry the ali»inum tuboa through tho Pilo shielding), 
"bellows."* and rmrlouo othor notal fittings on tho ohargo »nd dis- 
ohargo fnooa of tho Pllos (See App. A SI), waa to l/M ineh. Tho 
graphite b looks «oro laid with a toloranoo of plua or minua 0.008 inah 
from tho oontor lino. Tho sotting of tho Hooka oaa at a tolaranao 
Tory lag from plan or minus 0.001 inoh far tha blocks at tho bottom of 
tha Pila to plua ar ainoa 0.011 inoh far tha blooka noar tho top of tha 
Pilo. In naking tho "Tan Stoma flongoo"* on tho aluminum tuboa (Soo 
App. 0 24), ■ toloranoo of plua 0.001 inoh in tha thioknaaa of tho tubo 
ilde-mall was perwittod. Thoio tolerances, togothor with tha aasslwe 
alaa of tho atruatura and tha unuaual natarlala ueed, nada tho ooa- 
■truotion of tha Pllaa a difficult and slow proooaa. It waa not • imply 
a aaaa of olooo measurement, but of developing naw toohniquoa and meth- 
oda of handling tha natorlala. 

(a) Tooto . - lunaraua and varied taota waro neoOs* 
•nry to lnaura that tha • root ion of tha Pilaa waa proooadimg ■• spool- 
fUd. Random samplaa of tha graphito blooka wore cheeked for purity 
and quality in tho Teat Pile (SOS) Building. There were, in addition, 
a number of toata on tha other natorlala and on tha Pile itself during 
oonotruotlon. All alumina tuboe wore given a 160-pound hydreatatla 
toot, aa well aa a thorough visual examination of the exterior of tho 
tubes. Ail bellows were pressure- tested under water. The gun barrela 
were oheokod for s lie to insure proper olecranon for tho cluminun 
tuboe. All "donute" (itool ring* surrounding the gun bmrrols ta 
allow for lateral notion of tho gum barrela and aluninum tubes) wore 




■ot on aaadrola oh* deed far oooaatrlaity and ata* # and th* oaat- 
ires baa* of tha Flit waa ohaofcad for hi 40. apata* 

(f ) Copatroatla* Iwohnlawa* » • Dinm of th* on-» 
uaual notarial* im4 la th* Pll**, anr baakniottaa Mtito drvalopad 
■ad old taohnlqwn* rwrlaad t* nowt Dm bn condition*. In th« aMhia- 
ing of tha graphlta blooks, for *an*pla # thoro waa llttlo prawlaw* «*• 
parlan** or proaadont tram A loll to draw* wit* tho axaaptlon of tha 
work dona «t tho diatom Loborotorioo (So* Tol. I). It **• only n**a* 
ml. thorof or*, that • aortal* ana mit of •xparlnantal wark aali bo 
roqwlrod 1* ardor to dawolop auitabl* taahnlqa—a Slailarly, aotfcoo* 
had t* bo dwrlaad for handling tho naaonito uaad i* Htm aid* walla ami 
tha toy of tho Pi la*, flaw toahniqaa* had t* b* dowalopod, for handling* 
outting, and pnnoMag (•» drilling) holoo 1* tho aaaontf » baoanaa of 
quantity, olooo tol*ra*oa* roajalrod, aad tho h ard ** * * of tha naaonito* 

(•) «!• Building Canatruatla* Hajodlaaf * - I* tho 
a ana trout laa of tha Pll* Building*, wry attaupt a** **d* t* anplay 
axpadlanta *har**ar pooaiblo* Z* addltl** t* tho** **f*dl**ti ap» 
plioablo only t* tha aaaatruotion of tha Pll**, ana* af tho gaaaral 
azpadlaato a*od U tho PI la Aran* ala* apply t* tha Pll* Building** 

(*) Labor * - Baaaua* of tho w*ry Ualtod vorklag 
■paoo la th* Pll* Bulldlitga, it wo* not poaaiblo t* a pood up tho work 
•imply by laoroaalag tha labor for*** Tho only way an augawatad labor 
aupply aonld bo aood to advantng* waa through ahift work*' 

(b) Subauutmata» • It una found axpadlant t* 

■ 

award nina auboootraota to ala* dlffaroat vondor* for work on tha** 
bulXdlaga (So* ipp* B 41) « With th* WBoaption of th* to* f land-fa* 
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■uboontraotara f only an* of that* auboontraeta aaa for work la ciannaa 
tion with tha proooai uaita. This auboontraot oaa nm rand ta tha 
Houghton Blavatar Conpany far tha installation of alaaatars ob tha 
front and raar fmoaa of aaah of tha throo produotioa Plloa, la ad* 
ditiaa to thaaa "faraal" aubaoatraata, roqairing lobar oa tha plant 
■ita, a aaabar of parahaaa ardors iaralring araatian auparaialan vara 

iaauad (San App. B 41). 

(a) mtwlal Praauraaant, • Tha problaaa of pra» 
oaraaant far tha Pila Building* vara kapt ta a adaJaaa through paraist- 
«nt axpaditiag and advanaa plaaalag (Saa Saa. I). Tharo vara, haaaaar, 
aritlaal peinta throughout tha cana tract itai pari ad ahaa tha praoaraaaaa 
problan thraaaaaad ta. or actually did* dalay aoaplatiaa of tha bail** 
lags. Baoauaa of tha iaoUtioa of tha Baaford Baglaaar Barks' aits and 
tha laagthy ahlppins diataaoaa froa aondora, air azpraaa, rail aapraaa, 
and traok ahipaaata vara uaad anaaauar aaooaaary ta iatara aar Jy dalia- 
ory. Many othor itaas, partieularly far tha Pila (106-B) Building, 
aara givm apaaial handling and aara f loan diraat to tha Prajoaft by tha 
Air Transport ~i ■■in" af tha Amy Air Foraaa. Gna itan ahioh aaa 
•hippad la an uauaaal aaaaar aaa tha Pila diaoharga faaa alaoator oab 
for tha Pila (10B-B),Balldiag. Biasa tha aaparinaatatioa and tost 
uork raquirod an this oab groatly dalayad its ahipaaat ta tha Prajast, 
tha oab aaa ahlppad by railaay aipraaa, aaaaaaitatinf that tha ahaals* 
oouplinga, «ad haoa oonnoatiana of a fraight oar ba aoarartad aa that 
it oauld ba haulod la a pasaangar train* 

(6) Coaatmatioa Bathoda* - Inaaanoh aa tha praooas 
requiraaaata far tha Pila Buildings asooasitatad kaaplag tha proaoas 
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units (and adjoining aquipnont) mm tr— fron dirt and oontanlnatloa 
as possiblo, a alight positiia air praaauro naa aaintainad in tha 
bulldluga, uaing filtarad air* To aooonpllah thia, tovporary air 
blouars aara used, until tba poranaant Twrtilation eyatan had rooohod 
m auff lelantly ooaplata ataga ta ba put lata oparatlon, k toaporary 
"air-lack" (Saa lpp« k 10ft) , having a ooaoroto floor and occupying ap- 
proxlantaly 10.000 squara faat # nan araa t a d oa aaoh Plla Building, 
All aatariala for tha proooaa units aaro brought in through tha air- 
locks and, if noeosaary, atorad thara taaporarily. Minor fahrlaatioo, 
nark, audi an elaaalng and buffing, aas alas parforand in tha air* 
loaka* 1* bring tha aatariala fron tha air-look to tha proaaaa unit 
la tha Pile (lOa-a) Building, traoka aora laid, aa ahloh aaaU hand 
ooro op ora tod. This traak ayatoa naa not uaod la tha Pi la (106-0 and 
106-F) Buildiaga. Xnaaaad, a stool and aonsrots raadaay aas laid 
lata tha prooaoa unit, ovor ahiah a aaaU alastrioally drlraa trunk 
toaad aaall oars carrying aatariala* . Erootad abowa aaoh Pilo aao a 
15-toa travoliag arana ahioh aaa uaod throughout tho eonstruotloa 
pariod and than aas disaaatlad* ibare tha nark aroa, la front of tha 
Pilo* aora a n uahar of air and alootrloally opomtod hoists ahioh aa r o 
alsa disaantlad at tha ooaplatloa of construction^ Slnoa tho sraaos 
and hoists uaod In tho Plla (108-B) Building vara dlsaaatlsd la euf- 
fieiont tlno ta bo uaod la tho Plla (106-F) Building, only tan sots 
of sraaos and hoists aaro naoossary, la ordor to start Plla orootloa 
In tho Plla (106-B) Building as sssa as paaalblo, daspita tha fast 
that tho building 1 too If had not boaa oonplatod, a toaporary ooror or 
aootlon aas plaood oror tha Plla* k oaror aas not naoaoaary i» tha 
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t Pile (108-D ul lQft-F) Buildings si nee the buildiag etruoture had pro- 

grossed far enough by tha tiaa areotioa was star tad. 

S-4. Separation (100) Araaa (3aa App. A 21-14. A 1 Oft- 114) . - Tha 
eoastruetioa of thraa Saparatloa Araaa (Seat, Bast, and tforth) , wee in- 
o lad ad la tha eeope of work eararad by Prlaa Coatraot W-741S eag-1 
(Saa App. 0 1) for tha eoastruetioa of tha Banford engineer Works. 
Tha East aad Hoot Saparatloa Araaa ara proooso-f lnlshlng araaa eoa- 
tola lag tha awaa prooass buildings, serrioe buildings, and facilities, 
with tha exception of a few alaar ehaagaa la aaoh araa. Tha Wo at 
Saparatloa Araa eootaias twe idaatioal proooaa plaata (200-7 aad 
200-U) whlla tha Saat Saparatloa Araa ooataiae oaa prooaaa plant 
(200-B). Tha Merta Saparatloa Araa la aaad for lag atoraga bataaaa 
tha Plla aad tha Saat aad Saat Saparatloa Araaa. Tha Saat, ffeet, and 
Sarth Saparatloa Araaa ara aoapoaod of a total of 14, II, aad 5 per- 
aaaant buildiaga end 44, dl, aad 14 serrioe faoilltloa, respeotirely 
(Saa App. B 4S). lira ganaral types of paraaaaat building eoaatruotloa 
aara used far thaaa araaa i relaf oread aaaa eoaorete eonatrnotloa, 
atruotaral a tool frame aad oonerete blook eoaetruotlea, relaforeed eon- 
erete frame and oonoroto blook eonatruetlon, ■truoturel ateel frame aad 
wood oonstrnotloa, aad wood frame eonatrnotloa (See App. I 60). 

a. Prellalnary Work . - Layout of the Saparatloa Arena was 
begun on 17 Maroh 1941, at whleh tine horleontal aad Tertleal oontrola 
were established In order to prepare a topographle aap of tha arena. 
These nape ware required aa a baale for tha looatloa of permanent 
buildings and faoilltloa. Frow time to tiaa, additional inter-area 
topography waa re que ■ ted for lo dating faeilltlee, and outlying 
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portions of thaee areas not Included la the original survey, wrt 

9Appo4 s 

b« Brayn of Construction (8— A pp. a 111^114) « 

(1) Sohodnlss. • At the inception of tho feme! con- 
tract, oowpletlea and start-up dates «th«r than tho "earlieat possible" 
date were not ootabllshsd for tho Project, or any portion of it, at 
that tine, liaoo it was inpossibl* to aaoartala or to oatlaata theen 
datoa accurately. Thoro vara too usny lndeteralnate faotora oooh aa 
oval lability of nsnposer, uaoortaia delivery dates for apaoial equip- 
«mt and oritioal anterlal, and length of tine required for experl- 
nental deoign. However, doaplta thoaa unknown factors, eonplotion 
foraoaat ■ehoduloa for tho float. East, and Sorth Soparatioa Area* anra 
draaa up oa 50 teptewber 1941 (Soo App. B 14) • The original foreoeats 
ware tsssd upon a oanbinatioa of tho prellulnary design schedula, 
neager praonraaant inf oswntioa, and an aatiaata af tlna roquirod far 
building construction and squlpnsnt Instnllatisn, pradlaatad oa tho 
faat that only 18 par oont of tho total drawings had boon isaaad far 
tha soparatioa Areas* Thoaa over-all eohedulae aara revised oa 11 
ttaroh 1944, and that far tha East Soparatioa Area again oa 2S August 
1944, with revisions based prinarlly on available fores and the In- 
tention of bringing the design and proaureaent schedules Into Una* 
Shortly after oonstruetloa ens begun* a desired sequence of process 
area start-ope ana decided upon* whioh gave the tine lag for each 
succeeding area after the Initial area start-up (Sea App* 1 59) • 
Thoaa indioated the length of tine that oartaln building* would bs 
required in each area prior to s tart-up • la the construction of tha 
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Separation Arete • start-up dates for each prooeae plant am aat to 
coincide with the oonplction of construction, since operation of such 
plants ahilo oonatruotioa vae still in progreea oeuld not be permitted 
due to the plant security naoaeaary to cover aathods of ■anofaetur inc- 
using; this lnforaatlon, together with the previous area, foreeest and 
bar oharte, on 10 February • "nraliadnary Sequence of start-up 
Chart" (See App* I 3») was) prepares far the Pile and Separation Areae, 
whioh was used thereafter as the basis far all bull dins and area con- 
struction schedules* this chart was revioed several tinea, einoe 1% 
was contingent opon the «vai lability of labor and the receipt of 
oritieal Materials* (hi 8 August 1944, because of changes in pre- 
dttotioa reqnii snanta at Hanf ord* new enehesls was placed en the early 
conpletlon of the D-Pile Area at the expanse of one plant (200-U) in 
the aast Separation Area* 

(a) Hate of Contraction* - Parnanent construction 
work did not progreea as rapidly as desired for a period of four to 
sin aanths after crauad had been brehen* aa only a United ananas of 
awiaeuer was available. The work parforaad during that tins cea- 
slated asaValy of anas esnawatlea work for parnanent building and 
tenporary construction wark ta provide areas with neeeaaary oonstroa* 
tlon faoilitiee* After this period* however, process Improved 
sufficiently, as that the over-all schedule for the Separation Areas 
was net (Sea App« B 44). 

(a) Beat Separation Area* - Work was officially 
started in this area on 26 Jons IMS, but, at the end of Deoenbar 
1945, the area was only three per oent eaaplcte. Pron that tins one. 
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* sharp increase in the rat* of construction m noted and oontinued 
with mi laeroasing rata ta the end of Jul/ 1944* Approximately 19 
par cant of tha physical work was accomplished during tha month of 
Jul/ 1944* At this paint tha rata of oenstruotion bogaa ta diminish* 
but failed to follow a smooth cures baaauso of tha fluetuatiea la tha 
labor supply far this area. This araa «a* completed In Dooanbar 1944* 

(b) Boat Separation Araa, - around was officially 
broken la tha Boat Separation Araa on 2 August 1948* Early ©enstrue- 
tion work in this aran ana hnmperea by a shortage of lobar* •© that* 
at tha oad of April 1944, tha aroa an a *ala aa only six par oant 
complete* From this tin* on* tha tanpa of oanatruatiaa Increased aai 
oontlauod with an iaaraasiag rata through August 1944. Ouriaf August 
a Ion. 19 par oant of tha total physical work was accomplished. For 
tha nsxt four months* tha rata of construction diminished* with an oe- 
oaslonal iaeroaso for a short period of tlaa baoausa of tha flnatuatiaa 
U nanpoaar wreilable far allocation ta this aran* Tha araa was oom> 
plotod in February 1948* 

(a) Iforth Separation Area* . around was official. 
Jy brokoa in tha Xorth Separation Area on 17 Xorsabor 1948* but pre- 
gross was Halted until sufficient aaapeaar eauld ba obtained* This 
shortage was over e sac during the latter part of march 1944* and a 
sharp increase was noted in tha rata of construction for this area* 
During June 1944, 28 par cent of the physical work was accomplished. 
Proa that tlaa on* tha rata of oonstruetion diminished in n ■aooth 
curve* The area was oeapleted in Sowember 1944* 

o. Separation Aron Construction Difficulties* • In tha 
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ooaatruotioa of tho Separation Areas, a number of da laying factors were 
encountered booauae of the Project location, nature of the nark* typo 
of construction, and wartime conditions, 

(1) Labor* - The shortage of labor, both skilled ana 
unskilled, was tha greatest difficulty encountered in tha construction 
of tha Separation Arena* Shortagee in en— on labor pre Tailed through* 
out tha entire construction period, while tha eoareltiaa in the a killed 
erafte eere intermittent. Fran tin* ta time, eeareltiaa were eaoeunt* 
ered in nearly «U orafts (Sea npp* B •)• Beeaue* tha Frine Contren* 
tar ana unable ta aeaura sufficient enrkare t* nan all the areaa slmul- 
f iieoinfjj allocation of labor beaana necessary in order ta per fern 
area nark in sequence of area etarb-ups* Critical craftanen nere 
ahifted continually fren one area ta another to neat stsrt*u» dates. 
Absenteeism and the high rata of Uber turn ov er ware additional feat era 
contributing to delay early in the construction period* 

(1) Material. - The principal notorial problem in tha 
oompletloa of tha Separation (HL-T) Building ana tha late delivery •* 
atalnleea steal through-concrete aall piping* This condition mas ia* 
prored far tha Separation (211-9 and X21-B) Buildings by c h a ngin g tha 
render *s shop fabrioation sequence sohedulee ta neat field require* 
state. Lata dellveriee of cell piping, oell equipment, end tha 10-ton 
erane for the head-end addition ta the Separation (221-T) Building 
delayed the final oanpletiom of this building by approximately tee 
weeks. Cent-iron oell and trench ferns mars received approximately 
tea meeka toe lata ta allow 100 per cent nee in the Separation (211-T) 
Building, thereby requiring the construction of some wooden forms ta 
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prevent ftirt^w lots of tine. Approximately t*o months* delay was 
countered ia the installation of ooll and gallery equipment la the d 
oentration (224-T) Building because of the difficulties la obtaining 
•tainlase stool tanks and piping for this building. 

(3) Doslgn Changes. - During tho eourso of construc- 
tion, rorisiono wore nods to tho original drawings, some la tho form 
of additions and changes, others owing do lotions. Sons of these re- 
quired major change* or oome late ia the Job. onusiag the aenatruetioo 
sohoduXe for one of the process groups (SOO-T) in the *ns% Sopor atloa 
Area to bo extended. 

g. SeDoratlea Area Csnstrustloa gxpodlents. • Wheaeear sad 
wherever feasible, expedients ears snplayed to alleeiate or te over- 
ooas the diffioultles onoouatereg ia the construction of the Separa- 
tion irons. Those expedients nam effective ia oni staining ever-all 
sohedules and In proper lag the plant for production at an earlier data 
than ens expected. 

(1) forking tours. - Bsoauss of the lash of adequate 
■empower, olsso construction soquenoe for ooas proooss buildings, sad 
late deliveries of natcrials, shift work, Sunday work, and extended 
working hours vara oaployed ia order te aeet the ooaplotioa sohedules 
set for the Boat end last Separation Areas (See Appc B «•)* 

(S) Sulfa nliaots. - A total of 2S suboontrsats nara 
anardod te ZS •operate suboontrnstore (Sea App. B id) for eortaia 
phases of osastrustiea work U the Soparatioa Areas. These awards 
wore aade for the following reasons • to speed up construction, te 
obtain specialise* labor and supervision, to eliminate delays in the 
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proonraaant of apaoial ooaatruotion equlpaent, to naka uaa of extonalTa 
organisation and poriom«l of ipcoialitad ooatraotora, ud to acnplato 
each pbM« of work ia the ahorteat poaaiblo tlao* 

(3) aroalaa Pajnonta , • * nunbar of proaiiai payannta 
mt* Mirdtd yendora la ordar to •xpaditm tha delivery of critical 
amtariala and •quipaent under fanricetioa ia their ehepe (Seo Apf* 

1 4T). Tha largeat and moat important, anountlng to aporexlaetely 
♦100,000, *ae aado jointly to Waldrip Engineering Oaapaay, Hollidata. 
California, and tha Aaaoelated Piping Sngineering Caapany, Urn agoloo, 
California. T«ndora for tha fabrication of call and throagh-eonarete 
piping. This preaiua mat allow* thaoo aeapialee for 3anday and orar- 
tiao work and for changing their ahof fabrioatioa aoquonoo to neat 

fiald reqtdreaente» 

(4) Procurement* - Ona of tho major f aotora contribu- 
ting to tho aohadulad oomplatloa of tha prooaao planta ana tha early 
plaoing of blankat ordora for 15-11 Cb and IB-* ataialaao atool plate, 
tubing* and bara with 3. 0. Car la on Company, ttlegheay-Iaidkai Stoal 
Company, and tho Carpaatar Btool Company. Up to that timo only * 
■aall aaooat of 2S-U Cb apaoial atainlaaa alloy had boon rolled* and 
naao ana available oa t*e opan aerket for iamadiato parohaoo. Qmmo 
ordora aoro plaood eeweral aoatha prior to tho rolooao af daolga for 
praoooo eojdpanat. Knowing that randora normally malt until dramlaga 
have baoa reoeived and aatarial liata hare boon aado boforo placing 
ordara far aatarial required for fabrioatioa, tho Priao Contractor 
procurad tha naoaaaary otolalaaa atool etooka for tho veadori ia ardor 
to expedite fabrication* Thia aatarial waa naod la tho fabrioatioa of 
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oentrifoges , precipitators , oondcneere, agitators, tanks, piping, si- 
phons , valves, and aisoellaneoue assemblies. Approximately 700,000 
faat of stainless steel piping, fron l/i inoh ta 5-1/- inok in nominal 
diameter, and 150,000 stainless steel bolto and nuta vara required for 
tha Saparation Araaa. At laaat thraa ta four souths' tine was gained 
la delivery of thia aatarial. 

(5) Air and Sxproea aalnaonta . - Air, oxproes, and 
truck shipnente vara vaad for tha nora urgently required notarial a. 
Sxpress and truck ahipnanta ware aade freai vendors aaat of tha Mia* 
aiaaippi River ta tha naaraat Air Tram port Command far consignnent ta 
tha Banford Engineer Werka. During tha latter part of construction, 
tha Amy Transport Commend del Its red air ehipaoatc directly ta the Pre- 
jeet, using tha Banford Airport* 

(•) Deelgn Representation in tha field* « A repre- 
sentative of the Priam Contractor* a Vilaington Design Division ams 
present in tha field during tha aejor part of the construction period 
to aerve as an Immediate oontaet bateean the Construction a nd the Da- 
■ign Divisions, and to act ac a consultant in handling local design 
problana. Thia aid ana invaluable at the atart of construction, be- 
oauae the field foroea were unfamiliar with thia new type of design, 
and because a suf fie lent nunber of drawings had not then been issued 
to Indicate the full scope of the work. This eervioe waa especially 
beneficial in planning construction, and la working out the la et- 
ui inute design details for miner ehaagea noraally found necessary prior 
to, and at the tine of, start-up. 

a. Special Construction Methods. - It was reoognlsed that 
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apeoial oonntruotion nethode and sequenooa of operation would here to 
bo adopted and followed la the oonatruotiou of tbo Separation (til) 
Buildings la ordor for prooioioa workmanship mad opood to bo attained. 
Many oonforenooo of field and design engineers rssultsd la the pro par* 
atien of a oomploto eonorete placement schedule, production lino pro- 
assembly of Mil equipment, specifying of certain fiold fabrication, 
and dedga of tpaoial tool* and oqaipnont for tho oxpoditiouo handling 
of thin work. Tho fiold forooi from tino to tin* addod to tho above 
methods, taking advantage of latent devised oonatrnotioa anthodo. 
tool a, aad equipment. 

(1) Pro-aasonblloo . - Tho nothod of inatallotion of 
proooaa • qui {son t in tho Separation (111) inildinga 1 oalla (Son Tol. 
t) dlfforod fron any aoraal job la aaroral roopoota. Seen oall oon- 
tainod froa oao to throw pioooa of oqaipnont and 2f to So pipiag aa- 
■oablloa. Tho aqnipaant and pipiag woro aaaonblod into uaita la tho 
Area Shop (27S) Building and woro then plaood in raoka and era tea on 
flat oara and acred into tho Separation Building for plaooneat la tho 
proooao oollo by o rones. 

(2) Field Fabrication. - Considerable tine and labor 
waa saved by fabrloatlng oortain aquipnont and aaterlalo la tho field. 
Sone of tho noat import ant items handled la thla naaaor were ipoolal 
ooaoroto forme, oell and treaoh cover blooks, oentrlfuge bases, crane 
oabs, relnforolng steel, and atainlees steel pipe. 

(S) Sooaenooo . - Prior to tho plaoing of oonorste, n 
definite forming and ooaoroto plaoing sohedule waa prsparod for the 
Separation (121) Buildings to eliminate ooageatioa of orafta and to 
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uas of standard foras* Drawings, issued to designate botk 
horizontal Motion and eleration plaoenonts, simplified the ooastruc- 
tion of the buildings. Othar datailad oonatraotion schedules for nain 
prooess buildings vara aada and equipment installation prooedures aero 
praparsd for similar ••■•otblies. 
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linaa of tha Paoifio Pamir and Light Company. Aa additional 18,000 
kilorolt-aapara 118- to 38-kilorolt tranaforaor bank was i natal lad by 
tha Paaifla Pawar a Light Company at thair Paaaa subatatioa, la ordar to 
taks eara of tha inaraaaad powar load eanaad by tha construstioa of 
additional housing ia Riehlaad Yillaga. This bank waa anargiaad oa 
21 Saptaabnr 1944, 

a. Jporatloa and Maintonanns. - Oa 21 Pabruary 1944, tha 

da Pant Company aaaaaad fall responsibility far tha oparatioa and mala- 
taaanea of all substations, traaaalsaloa liaos, liatribntiag linaa, and 
othar proparty aad faailitlaa of tha Paaifia Pawar and Light Soapaay oa 
tha Projoot aito, whioh at that tiaa had baaa aaquirod by tha Oaitod 
Stataa Oovamaant. Tha snpplyiag of powar loads for tha Projoat was 
alss takaa orar at thia tiaa by tha Bonaarilla Pewar Adainiatration. 

b. Blaatrle Linaa (8aa A pp. A 21, 128-128) . - Tha pnrnanant 
powar dlstribntloa aystasi for tha Projaat la aoapoaad of fira trans - 
aissloa linaa of diffaraat to 1 tar a a aontaining saparata alaaad loo pa, 
with a aunbar of intaraoanaationa ia tha 115-kilorolt and tha S«-kilo- 
rol* alroulta for flaxlbility. Tha primary mbatatioaa for tha Pila 
and Separation Aroaa ara fad by a 230-kllavolt lina and aaaooiatad 

loo pa, whila tha priaary aubstatisns for tha Metal Fabrication and 
Totting Aran, tha Adainiatration Aran, and Riohland Tillaga ara supplied 
by 118-kilorolt and 68-kllorolt transaisslon linaa. Powar ia trans- 
sit tod by a 13.8-kilorolt lina froa a priaary aubatatioa to tha seoond- 
ary substations in tha Seat, ffaet and Horth Saparatloa Areas. A 2.8- ! 
klloralt lina distributes powar to tha widaly saparatad portions of tha 
Sorth Saparatloa Araa. 
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(1) ZSO-lllaTolt Lii»e». - Prof I las for tho Umi warn 
•tar tod by layout on II August 1941 and eonplstad oa 4 NoTonbar 1941. 
Construction of tha «aln 210-kilorolt oireuit followed on 25 towonbar 
19*5, t tar ting aoar tho tfidway Substation and narking aastward. Work 
on tho unln loop was octant tally ooaplata by 1 July 1944. All of tha 
250-kilorolt transalssloa linoa oonatruatad art of tha two polo, throa 
wlro, suspension boll-insulator typo, aalag SSI M(M aluadnun ■trandad 
wlra and TO- to 35-foot wood poloa with a 50-foot areas in, allowing 
54-foot nlninwni oloaranoo bwtwaon sables. POla deaths ranged from 
5 foot to 17 foot with an average depth of 11 foot. Sana of tha heloa, 
la tha Tieinity of tha Midway Sab ■ tat ion. war* blaatad out of solid 
rook. All othor holoa had to bo dug with baokhooa and drag linoa. 
Rotary hola diggara aoald not bo oaad booauso of tha dopth of tha holoa 
and tha natnra of tha sail. This oonditlan was largaly roapoaaiblo for 
inaroaaad ooat of aonatmatlan. 

(I) lH-llloTolt Linoa. - to portion of tha 1 IS -k He- 
ro It lino ownod by tha Bonnerills Power Administration wan sneulred by 
tha Oorarnawnt. Tha Motnl rabrioatiou and Tooting Aran, tho A dnini s- 
tratioa Area, and Riehland Village, in tha southern portion of tha 
Project, am sappliad through M-kilowolt lines from Baaford and Pasen 
oubatationa tlod to this US-kilo volt Una, That portion of tha 
Paoifio Power and Light Conpnay's Ul-kilarolt tr ansa is s ion Una be- 
twwon tha ffenford substation and tho northern boundary of tha Project 
sito, approxinataly 5.1 nilos, aa wall aa tha subotatiaa, was acquired 
by tho TJhitod Statos Ooveraueut. Tha taaford substation sontniaa tan* 
prlnary 111- to 66-kilovolt tranofomar banks, totaling 19,000 
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klloTolt-anpareas oam s«eoadary «6- to 8.9-kilorolt tr«uufomar bank, 
h»Tla| a total capacity of 80 kilorolt-anparaai and a two-atary roia- 
foroad ooaarnta and o one rata blook nritoh houaa. Tha lattar trana- 
foranr bank la houaad in tha cwltah houaa, and fomarly aarrad tha 
town of Hanfard, ffaahington. Upon aequiaitioa of tha antira aubata- 
tlan by tha Oowwaant, tha Prlna Goatrmator oagotiatad a o antra at 
with tha Paalfia Powar and Light Company for lta o pa rat Ion and aain- 
taaanoa. On 20 Fabmary 1M». tha raaponaibility for oparatloa and 
aalntaaanan of tha aubatatioa paaaad to oparatloaa faraaa. 

(«) BO-Iilorolt Llnaa. - That port lan af tha Paalfia 
Powar and Light Coaniaay'a M-kiloTolt fak ina-Sa afo rd- Paaao trananiaalon 
lloa within tha plant a lta, approxlwatoly 6i.« nilaa, waa oaqwlrad by 
tha Unitad Stataa OoTomnoat and famwd tha graatar portion af tha par- 
manant dd-kllorolt dlatrlbutlan ayataaw Tha aaqaiaition alaa ineludad 
tha 11 lard and «n lta Bluff a aubatatlona. Ciraalt braakara warn in- 
atnllad by tha Paalfia ?Mtr and Light Conpany on tha aovthaaat and of 
tha llaa naar tha Galiaabla Siwr oroaalng, on tha aowthwaat and af thw 
llna la too riainity of Cold Craok, and on tha td-kilovolt trananiaalon 
Una of tha Prlaat Saplda Irrigatian Diatriat aaat af tha naw 6«-kilo- 
rolt by-paaa Una of tha Paalfia Powar and Light Conpany. Thla by- 
paaa llaa ruaa from tha Prlaat Rapida Ganarating Station, tying to tha 
old 68-klloTolt Hanford-Takiun llna outalda of tha waat Projoat bound- 
ary. Only that portion of tha raoonditionad 66-kiloTolt lino batwaan 
Haaford and Paaoo waa uaad far parnanant powar distribution. Tha 6a- 
kllovolt trananiaalon liaaa af tha Paalfia Powar and Light Conpany and 
tha Prlaat Bapida Irrigation Diatriat warn af aiagla palo, pin 
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acoordaaoa with aa agraetsant roaahad at a /Mating Held 17 J una 1941 
batwaan tha Offiaa of tha Chiaf of Enginaara, tha Offiea af tha Chiaf 
Signal )f f lo«r, md tha du ''oat Company, tha following work arranga- 
asata wara adharod to la providing paraaaant talaphaaa faailltlaa for 
tha Baaford Snglnoor Works i 

1* Tha Friiai Contractor was ratpoaaiblo for tha davalop* 
■ant of raqulrowaata, daiign, and tha preparation of 
all drawlaga and apaaif loationo far tha talaphaaa 
■/■taau all aattara vara handlad la asoordaaoa with 
War Dapartnant regulations governing tha laitallation 
af Cover naant onuai telephone syateae. Thia work ni 
aarriad out la eol labor at ioa with tha Offiaa of tha 
Chiaf Signal Off iaar. Tha Signal Cor pa Plant 2agl- 
aaarlag Agency af Philadelphia furnlahad taabnlaal 
BBBiatanaa whan reqalrod. Iafometlox waa foralahad 
by tha Signal Corp*, as to tha availability of equip- 
■ant aad natarlala in ordar that daaign aauld fallow. 

2. Tha loading, ualoadiag, and raaai-ring of natarlala, 
an wall aa nlaoallanaoaa labor, warn parfomad by tha 
Prina Contraotor at tha requeot of tha Signal Cor pa. 

3. It waa tha raa possibility af tha 8 lath Service Con- 
■and ta diraat tha aoaatraation aad provide aeoaaaary 
flald aaglaaara to da tha dotal lad flald aogiaaaring 
work. Tha Paaifia Talaphoaa aad Ta la graph Conpaay, 
in asaordanaa with aa agraanaat aada with tha 8 lath 
Sarriaa Conaaod, aarriad out noat of tha permanent 
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tine whan the reeervation returne to private owner- 
ship. 

b. Telegraph. - Murine the peak of oonstruotion, telegraph 
•errloe consisted of four ffeetern nniaa printere, two teletypewriter 
(TWX) machines and so so elated circuits, oaa private teletypewriter 
circuit between Saaford Engineer *erka and ailaington, oaa direct 
teletypewriter olrcuit to tha Army Oommunleatioae Administrative let- 
work, and teletypewriter equipment for sending oodm messages. In 
addition ta theae eervioes, daring tha construct loa pariod. direct 
tola typewriter service waa eatabliahad in Sanford far tha United Praaa 
and tha Associated Preaa Icwe Service. Theae ware disconnected in 
tha Spring of 1941, at the ooaeluaioa of the oonstruetien period. 
After all construction work had been completed, in order te provide 
more eeononieal and efficient service, all of these faellitiea, ahieh 
formerly had been spread aaoag oonitruotion f areas, operatioaa forces, 
and tha Area Engineer, vera oonsolideted under the dlreet oentrol and 
operation of the Area Engineer. The services were then ant down te 
one Western Onion printer, one direct connection te the Amy Coawwaiea- 
tioaa Administrative leteurk, and a oodiag anehiaa. 

o. Radia. - Because of the areas involved and the widely 
separated looationc of the plants, it vac considered essential to equip 
isolated patrol stations, patrol cars, and patrol planes with two-way 
radia communication. Sufficient transmission and receiving equipment 
waa requisitioned fron the Signal Corps to fulfill the requirements. 

7-4. goads and aailroads. - At the tine tha site for the Hanford 
Engineer Works was ohosen, only meager rood and railroad faoilitiee 
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.xi.ting red. aainta in.d only, and cxirting tr.il. iaprcad and main- 
tained (See App. 1 48). On gre*al •ubgrade.. tha gravel wa. r.^ 
for a dapth of at 1— t fi~ lnoha. and r.fillad with a thra-iaoh 
.inn. gravel ctabilised with water. Head conatniotion during tha 
.uaear month, required approxLnately 600.000 gallon, of water par alia, 
for a 28-foot ainiaani .ubgrade. i» or dor to compact road be... properly. 
Moot of tha road construction wa. o*er gently rolling tarrain whiah 
>l.l»i..d grcding. HowTor. a «a*in» out of if fart and a fill of 41 
inch., waa required on tha .cation know. a. Road "A« whiah run. b.twee« 
tha Cold Creek and Allard Road. Crada. on thi. aaation raaohad a naxi- 
nu« of .1* par oant. *ya.. «>iag 18-degree .Upl. o«r*e.. wara built 
at all a»in interaction, to raduoa traffic hacard.. All *ai» roadc 
wara .enter-lined and had po.t. cat along fill, and cwhanknent.. Tha 
najar par* of tha road contraction wa. parfonatd by two .aparata .-bcon- 
traator.. *.yr Brother.. I. *. Ball Son., under tha original road 
oontrcoti and Juarla Brother. (Saa App. B 4). A ma*.r af .aoondary 
road., .uak a. approach,, to era... were built by tha Prie. Contraator. 
Definite .aquanaa ..hadulo. wr. e.tebli.hed in tha oonatruation af all 
road.. Tha work cohered in tba original rond contract wa. aaaantially 
oo»plata by tho middle of December 1943. »ork by Guerin Brothar. wa. 
not ctartad until tha following .prlng. allowing tha final .urfacing 
and *aal coata to ba appliad during tha cummer nonth.. Mo.t of tha 
ba*a. for tha intra-eree road, wara built under tha original road eub- 
oontract. with th. .urfacing in tha B- and D-Pile Area, and th. ffc.t 
Separation Araa. a. wall a. 80 par cant of th. .urfacing in tha Bart 
Separation Area, laid by th. ..condary road .uboontraator. Tha road 
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bases la the Metal Fabrication and retting Area eere prepared and sur- 
faced entirely by the Prine Contractor. The roads la tha Adalaietratloa 
Area eere built by tha Saith-£offaaa sad Wright Coapeny, aha also hold 
tha subcontract for tha eaaatruatloa of tha roada and at roots la Hioh- 
land Village (See A pp. 14), 

(2) Sallroada. - Tha peraenent plant railroad system, 
■ervlag all araaa of tho Stanford Sngineer Works, oooalata of aparezi- 
seately 121 alloc of standard gauge single track. Thla total laeludaa 
21 ailaa of roooadltloaad traak of tha foraar Chioego, Milwaukee, St. 
Pael and Pan If la Railroad Una (Saa Par. «•»), and alloa of temp- 
orary traak laft la plaaa at the roquait of tha Contractor's 0 pa rating 
Department at tha eloaa of oonatruotlon. A number of temporary traaka 
at tha 3 Ivor land Class if leatlem Tarda and beteeea Shite Blaffa and 
-ienford aoald not ha reaored prior to tho ooaplatioa of tha Pila and 
Soparatioa Araaa slnoo thajr vara required for tha shipment of emcee 
eonatruetiem aatarlalo and equipment. Tha najority of tho plant rail- 
road traaka ara loaatad in tha northara part of tha Project to prerlde 
for tha transportation of ohemleals, raw aatarlalo, foal, and equipment 
to tha Pila and Soparatioa Araaa (Sarrlaa Tracks) and for tha traasfar 
of partlelly-proooesed prodaot from tha Pila ta tha Soparatioa Araaa 
(Prooosa Trooks). Tha traaka la tha Metal Fabrication and Tasting 
Aran, tha Administration Aran, and Si oh land Villaga ara all olasslflod 
as Sorrlao Traak (Saa Tol. S). Tha day P. Atkinson Company ana awarded 
a ■ubooatraat for tho construction of tho poraanont plant railroad 
■ystea (Saa A pp. S 4). Only a a inlaw aaount of clearing and grubbing, 
consisting aoatly of roaoral of sagebrush, was required before grading 
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oould be eterted. Sock exeevetioa ru required for traoke through the 
Butt* Section, whioh lice bttiMi the B-Pile Area and the Sect Seper*. 
tioa Area. Since moet of the grading waa dona ia tha dry cummer 
monthc, water waa ueed by tha railroad eubeontreotor to help eoapaat 
tha road bad. Eighteen water truoka, hauling a combined total aver- 
aging 650,000 gallon* per day, war* uaed throughout tha major part of 
oonstruotion. On the aichlend-Henford line the traok oroceea merehy 
land | therefore, a one-inoh layer of aand waa uaed aa a baae ooura* 
for the railroad fill in thla ■ action ia order to begin cone traction 
before thia area oould bo properly ditohed and drained, latlve sravel 
wu uaed for the balane* of the fill. Tea aggregate pita, provided 
with screening and o niching feollitlee, were opened at epproved loce- 
tiona by the Hewport-Cera and libbe* Co., ball act aubeoatractor for the 
Ouy f, Atkineon Company. Bel lea t Plant So. 1 wac centrally located ia 
recpeot to the Pile and Separation Area*, thereby providing a greater 
portion of the bailee t for the railroad* ia that • act ion. Bailee* 
Plant So. 2 waa located one and one-half milee weet of Hanford. The ? 
latter plant waa opened primarily to furnich ballact for the Sanford- j 

Richland line. The Prime Contractor provided electrical power eervloej 

/ 

and extended neeeccary rail faollitlee to the above loo at lone. j 

Immediately upon aoquieition of the exieting trackage, maintenance 
of the railroad track started end wac expended to meet the needa of the 
126-mile totel, including cueh work e* balleating, removel of cend, and 
lifting, aligning, end replacing tice, reila, end plank oroeelnge. 
Rolling ctoek maintenance faollitlee were provided at River land Tarda 
where e looomotlve houae wea loeetedt thie building had reinforced 



T.12 



oonorato foundation!, floors, and pits under tho traoka, drop-old lag 
ow shoathlng walls, built-up folt and ctbysI surfaco roofing, 
praidwood aoillngo and partitions for off loos, omrhoad trmsk doors, 
and a oontor portion of post and glrdor oonatrootlon* All rolling 
stock usod on tho Projoot was standard gaugo (Son A pp. B 56,^p«f% 
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SSCTIOi 8 - JG8STOTCTI3I OF RICHL/JD VILLAGB 



8-1. General . - Bioiuh of the iiolatsd location of the fanford 
aglaaor fforke alto and tho laok of available houeing in tho few 
neighboring oomunitiee, it waa naaeaaery to inoludo la tho eonatrue- 
tloa program a village for tho housing of the employee a who would 
operate the pleat. Riehland Village waa « one true tad to houee sad 
eupply ooaaereial faeilitiea for a wax lam of IT, 600 peraona. Ihe 
administrative faeilitiea far the eatire plant were eon* true ted 
within the llaite of Hi oh lead Village. 

3-2. aiehlaad Village (See A pp. A 18. A 181. aad g 68). - 
Baeaaae the Prime Contractor 'a Deaiga Diviaioa la filalagtom waa 
aetively eagaged la work oa the preeeee areae of the Heaford Sagiaeer 
florin aad oa ether war pi ante, the Joe of detailed plana lag of the 
village layout and the deaiga of the living quartera aad ooaaereial 
buildiage waa aabeoatraated to 9. A* Pehreoa, a realdeat arohitnet- 
eng inner from the lerthweet (See A pp. id), 
a. Preliminary Work, 

(1) Layout. • Za order to expedite the deeiga aad 
planning of Ulehland Village, no attempt waa aade te apply the plant 
coordinate ayatem to the Village (See App. A 18), the Riohlaad eystea 
being eetabliahed before the plaat ayatem waa eoapleted. Layout work 
ia Hiohland waa inaugurated oa 20 Sarah 1848 , when field work for pre- 
llainnry topographle aurveye aad the preparation of topographlo nape 
waa begun. All prellaiaary work wan handled by the eubooatraotor and 
waa ooapletad ia approximately two weeke. 
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(1) Tin potty Conatraotioa. - Praotiaally all of tha 
work aaa parforaad uador contract and tha unbar of taaparary ooa- 
.truatioa facilitioa raquirad by tha Aroa nglnaar'a *»« tha Ptiaa 
Cantraator'. foroaa aaa k.pt ta a aiai—u Ttoporary faallltla. had 
to ba praridad for othar than aonatroatlon purpooaa. auah a* liTing 
ouartara far firanaa and patralaao, C *» •totiona. «ad • ratio* offlaa 

(Saa App. B 60). 

b. —.—a af Contraction. - **• hooaiag faoil- 

Itiaa which aara to ha proridad la Richland aara oaadad argaatly, 
•aary •ffort waa aada to gat ooaatruatioa uadar way ta ao«plata a 
largo mnbar of ra.laoaaa. « aoo. « P—iW. « *■ 
that, froa Tirtaally a barraa land, a toaa ta aaooanodata appraxl- 
nataly 17.500 paoplo wa* oonatrantod in laaa than fa yaara (Saa App. 
t 51). 

a. Canatmotlo* Palayn. - Throughoat tha aoaatruatio* of 
aiohland Torioaa diffioulti.a and dalayiag anaonntorod. 
Hoot af th... wro dn. f war-ti- condition., bat tha rwtHH. af 
tha Projoat. and tha olio af tha Till*** rooaircd ta honoo tha -orkor., 

vara alao oontribnting faotora. 

(1) Oa.lgn . . It waa iaparatiwa that aonatruatio* of 
tha TiUaga cat undar way aa aooa aa powibla baaauaa a portion of 
Rlahland waa to bo nada .Tail ab la far contraction pnr.onnnl. Thin, 
eoaplad with tha faat *«t it aaa iapo.-ibl. ia tha baglaalng ta datar- 
nina tha aioa of tha oparatiac '"aa raqairad, and what portion of thi. 
foraa could ba hoa.ad ia .urrouading owaaanitiaa, nada tha oarly 
planning of tha Tillaga ouita diffiaalt. Xha fir.t o.tiaata on tha 



tito of tho Til lag* anticipated • population of 6800 porion.i tho 

final •■tin* to wao •poroxinat.ly 17,500 portoao. 

(2) Labor. - Although tho aajor portion of tho work in 

aiohland m tuboontraottd. tho tupply of labor arailablo proxod to 

bo • •oriout difficulty throughout tho oonotruotion porlod. At tiaoo 
tho labor loarolty bcoaao to oritiool that it woo aooootary for tho 
Prion Oontrootor to supply workwrt to tho •uboontrantoro, portioulorly 
in tho oooa of pointoro aad olootrioioao. 

(I) a»lotiM Bnlldln ro and Foollitloo. - Ia tho layout 
and plouolBC <>* aiohlond orory of fort, inoofar ao woo poooiblo, wao 
node to aura all buildings, orohardo, ahado tract, roado and otroota. 
and othor doooratW or utilitarian faoilitio. whloh would bo of 
benefit to tho poraanenf Tillage. Ihio hondioappod oenttruotiou. Ia 
Tie* of tho faot that portiono of tho rillaf* ~ro oooupiod fro. tho 
beginning, tho omitting water, powor. and tcrrioe faoilitioo oould not 
bo aolotted until now utilitUo had boon proridod. Houtoo worn plaood 
in tho nidot of orohardo aakinc it oeco.tary to plan tho construction 
of oaoh honoo to ao not to dUturb tho trooo. 

d. c Q oatruotioa aapodlonto. - ahererer poooiblo attoapto 
woro nado to oaploy oxpedioata ia tho ©onotruotioa of Hiohlaad. tott 
of thooo oxp.di.ntt woro not uautunl. but oould bo oonoidorod tiaply 
good oonotruotioa praotiooo. HowoTor. aoao aotoworthy eapodiooti 
woro onployod. 

(1) Subcontractor. - la tUv of tho tpoeifio typo 
of work iarolYod la tho design of a Tillage, it wao oonoidorod 
adrioeblo to oaploy a competent architeot-aaginoor faailiar with 
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local ■ondltioaa. For the actual oonit roc tioa of the Tillage three 
major •uboontreotors. fealllar with this typo of work, were selceUd 
(Soo A pp. B 4). Tho first a ubeoa tractor (iwaits-tforrlsoa-Knudsen) 
constructed 290 da pi ox houses, or 660 unite, aad tho utilities ia tho 
northern portion of tho village, as well as tho Cafeteria. Tho aeooad 
major aubooatraetor (Smith, ffoffana, aad bright) handled tho eoastrue* 
tioa of tho remainder of tho conventional typo hoosos and aost eoamer- 

eial aad ■arvlee buildings aad faeilitloo la tho Tillage. Tho third 

i 

aajor subooatraot was plaood directly by tho Area Engineer with tho 
Prof abrioa tioa Engineer lag Company of Port load, Oregon, for tho eoa- 
e true tioa aad oroetioa of tho profabrleatod hoasos. Tho ooastruotioa 
of fouadatioas aad utilities for tho profabrisatsd hoasos was subooa* 
trsotod to Smith, 3offmaa, aad Wright by tho Prime Contra* tor. 

(S) Material. - To protest tho ooatoaplated ooastrao- 
tloa program, rsaliiiag thai tho lask of aa adequate available supply 
of 1 unbar would add to difficulties encountered la construction, the 

* 

Prino Ooatraeter pttrohaoed quantities of lunber (in assorted slice) 
prior to tho start of ooas traction. Although tho eisoe did not all 
ooinelde with those of tho luabor needed, as purchases wore aado la 
advance of tho issuaneo of drawings, eventually all this aaterial was 
used on the Project. While designs of the rarlous buildings and 
facilities were baaed upon using as little of the wore oritleal nato- 
rials as possible, unforeseen ■eareities of partioular itens were 
•aoouatered and substitutions wore necessary. Tho eases requiring 
substitutloas were set •igalfleent ia view of the site of tho Tillage 
and the quantltiee ef naterials Involved, 
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(S) Special Construction Methods. - In the oonstruo- 
tioa of the prefabricated houses, the awthods used were most unusual. 
All of these houses arrired in ssetions approximately 6 feet wide by 
20 feet long | the one-bedroom house was composed of two sections, the 
two- bedroom house of three sections, and the three-bedroom house of 
four sections. These sections were oonstrueted by the Pro fabrication 
Engineer in« Conpany at a factory in Toledo* Oregon, and were healed 
to the Project, where they were placed on the foundations, fastened 
together, and then authored* i¥ior to the arrival of the house 
sections on the Project site, various ssetions were routed to a furn- 
iture factory in Portland, Oregon, where the items of furniture, 
including cabinets, were placed within. Thus, sons of the ssetions 
were used as packing oases, or boxes, for the furniture, hen thess 
ssetions arrired on the Project, the furniture was distributed to 
the houses as required. 

8-3. Administration Arse (See App. A 2T, A 181, and 3 56), - 
The Administration (700) Area is looated in Richland Tillage, and 
all buildings, with a few exceptions, are of wood frame construction. 
The telephone exchange, power house and water softening plant were of 
concrete, oonorete block, and brick construction* Fourteen sheet 
octal hutments were used in this area, 
a. Preliminary TTork. 

(1) Layout. - The Administration Area was considered 
as a portion of Richland and was included in the coordinate system 
established for Hi oh land (See App. A 18)* The first permanent build- 
ing, the Heating Plant, whs staked out on approximately 1 September tf" 
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IMS, and the lut, F»r»n»ol Rseord Storage, «■ 1 reoeueer 1944. 

(9) Temporary Cone treat ion . - The eonatruetioa of 
this araa waa handled alaoat entirely by luboontraetore. The 
aunfcer of tenporary oonetruetloa faailitloa required by tha Prine 
Contractor or tha QoTernaent waa kept to a nlniana. The temporary 
faallitiaa established vara ucad for both Hiohlaad aad tha Adainle- 
tratloa Area (Saa App. B 60). 

b. Projroea of Construction, * Slnoe tha Administration 
Area eoataina no proaaaa buildings or proa as ■ faoilltlea, tha proaaaa 
araaa wara given preferential o one 1 deration im tha eonatruetioa af tha 
Projeot (8 »a App. I 51). 

a. Conotruotloa Pallet. - Terioue difficulties u4 delay* 
lag faotora wara easoua tared during tha eonatruetioa of tha Adninia- 
tratloa Area. Generally thaaa difficulties wara tha sea* aa thoaa 
aaaouatarad la tha eonatruetioa of tha Tillage, Inasmuch aa thla araa 
waa eone true ted eoaaurraatly with, and aa a part af, tha village. 

(1) 3a alga. - Tha deaiga of the AdalBlatratloa Araa 
did aot baaoae atabilisad until the fall of 1944. Prior to that tine, 
varioue deaiga ehaagea and addition* were made, aad aoat ehangaa eon- 
earned the addition of eat Ira new it mature a rather than ahangaa te 
■true tor aa on ahiah aoaatruetiea had already started. The aoapleted 
araa eontaioe alaoat twiee aa nany buildings aa originally o ailed for. 
Deelga for thia araa waa supplied by the Prlae Oontraetor. 

(t) Baatrleted Area Wort. - To res tr let the aoapleted 
portlona ef the area to produatloa pareonnel only, n "special permit" 
proeedure waa inaugurated in the spring of 1944. This procedure node 
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it necessary for any construction employee entering the Administration 
Area to obtain a permit tag, whloh wu iasued by tho Operating Depart* 
Mat upon speoifie request of o one ruction ■uperrislon la the area, 
la addition to tha "special permit" procedure, temporary fanees wara 
constructed ia tha araa ta segregate completed bull Hags from thoaa 
uadar ooastruotioa and , as additional buildings wara completed, tha 
fanoa was extended to include thanu 

d. Subcontracts. - la Yiew of tha faat that Riahland 
71 Hag a waa ooaatruotad by subcontractors f ami liar with that typa of 
work, it was ooasidarsd adrisable to hare tha eonatruotioa work in 
tha Administration Araa parforaad by tha same subcontractors. Tha 
zaajor portion of tha construction work ia thla araa was parforaad 
by tha Sad tii, Hoffman, and Sfright Company. Small portions of work, 
suoh aa tha oo net ruction of tho boilara and steel work la tha Heat* 
lag Plant, wara dona by other suboontraators* The outaida electri- 
cal and pipe work ia tha area was handled almost eatirely by tha 
Prima Coatractor aad his fixed-fee subcontractors. 
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inadequate for the entire pins* t#>rrioe and additional faelUtlee had 
to be provided. Cxi* ting route* \ud axliting roadbed* were ut ill ted, 
contributing ta euee extent ta the determination of plant layout. To 
provide the aaadaxai advantage ta ooantruetloa operation* . action vaa 
initiated early la tha progrea ta build earviee road* and railroad* 
at tha aarliaat poaalbla tin*. 

9-3. Railroad*. - Tha rail faoilitie* vara oomidered a* a 
paaaibla aeana of transporting p»reonnel, but tha leak of ami labia 
aquipnant. and tha laak of operating flexibility in a railroad ayatea 
designed for indu* trial ■arrio*. aad* it laareetieehla. Tha ua a of 
tha railroad, therefore, an* eanfinad ta a menu** of freight, oon- 
■truotlon watt rial* on an iatar-plnnt row at irt , and lnooaing ahipnanta 

lYojeet an* orar tha a par liaa Irani Beverly Amotion, a Una in ahiah 
anny operating haaarda aara inherent, a tody an* given ineadlntoly ta 
anathar ooanaetion with tha forth* rn Paeifie Eallroad (Saa App. A 28), 
and tha Onion Faeif in Railroad lina* naar Kanaaaiak* Thle aonaaatioa 
would have provided an alternate aaoaaa ta tha plant railroad ayatea 
and would hava provided nor* diraot rail aaoaaa from tha wyoaing, 
fftah, Southarn Montana, and tha Southern Middle Neat araaa than aaa 
arailabla froa tha Coinage, ttleaukee, St. Paul and Feaifla Railroad 
at Beverly Junction. However, after anoh dlaouaaion and after dare lop- 
ing ooapleto plan* and detail* for tha oasaaotion it wa* daoldad by 
tha Aran Snglnear that tha oonaaetiea would not be required, if tha 
Chicago, Mlluaubte, St. Paul and Paolfla Railroad would aa iaprove 
their aeoeee lina aa to prorldo reaaonabla aaeuranaa of uninterrupted 
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rapid oonatmotioa required to oeaplota this plant at the •*rli««t 
poaaiblo data, and tha faat that MMh of tha daaiga vat only ■lightly 
ahoad of ooaatruotioa, oqvipaaah aad iota rial ■ of a aarioaaly orlti- 
oal aaturo had ta movad ta tha araa fan tar than by aaraal fraight. 
Arraagaaaata vara aada vith tha Air Transport Cnaaaad ta bring ia 
aritlaal ltaaa, enah aa, ehaaiaala, raplaaaaant part* far oanatraation 
aaaipaaat, aad part* af praaaaa aquipaaat apoa vhiah otart-«p 
dapaadad, that had to ha raoaivad oa tha Job lnaadiataly ta avoid 
dalaya la ooaatraotioa prograaa. Ztaaa far vhiah aa oarly dal ivory 
vaa laaarativa aad of vhiah frolght thipaaata aval* hava aaaaod ooa- 
atruotioa dalaya vara thippad by ovpraaa. Xa all aaaaa, a aarofal 
•tady vaa aada ta iaavro that thio Material, if dalivarvd by thaaa 
faator aaaaa , vonld aotually avoid aarlova haadlaap ta tha Jab aad 
dalay af eonolotioa. With tha aaaiataaaa aad aaopamtioa af tha 
Amy Air Corpa, Air Traoaport ahlaaaata vara aada ta tha Projoab by 
aaaaa of aa air ahwttla lorrioa froa Spofcaaa, tha aaaraat Air 
Tranapart toralnal, to tha Raaford airport, vhaa voathor aoadltioaa 
paralttod* 

t-«. Araa gga Sorrlao (Sao Apa. 1 M). - tha gaaaral looatioa 
aad layavt af tha plaab aroaa bar lag boaa aatabllahad, aa oarly ao*- 
•ldoratloa affootiag transportation aaada far ooaatmatioa lavalvod 
tha daaisioa ta oparata froai oaa prlaoipal ooaatraatloa oanm> ab 
flanford aa ooatraatod ta aatablinhlag a aoaotruotioa oaaa la aaah of 
tha aajar plaab aroaa (Saa Par. S-S). Coaaidaratioaa of oooaoay af 
oparatlaaa, tha valaa of eoatral eoatrol, aad tha ooapolllag aaad 
for iaaadlata antloa la gattlag ooaotmotloa atartod India a tod that 
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1% would bo bottor to prorido traaaportatioa tram a oontral poiat to 
■•rro all of tho aoaatruatloa aroao. Vita Saaford doaigaatad m tho 
oaap alto, tho probloa of traaaportatioa of workaoa to aad froa tholr 
Joba booaaw a fairly dof ialto oao aad ooaaidorablo atudy waa aado to 
dotaralao a buo traaoportatioa ayatoa whlah would aorro ooaotruotioa 
poraoaaol at tho aiaiana ooot aad with tho loast aoo of aorrloo 
poraoaaol., Tho loaf diotaaooo botwooa faoilltloo both la aaaford 
rtmf aad la liohlaad, togothor with ratioalag llaitatloaa oa gaaoliao 
aad tiroa, aado it aoooaaary to oatabllah looal baa aorrloo dariai 
tho ooaotruotioa porlod. lo ohargo waa aado for looal ahattlo aorr- 
ioo at aaaford, oa tho baola that tho porooao thoro who woro aaaigaod 
a plaoo to IIto ooald aot bo oxpootod to pay for traaoportatioa to 
ooatral faollltioa aad to tholr work, laaaauoa aa thoy roooiwod ao 
pay for tiao apoat la traaolt botwooa aaaford aad tho job* Tho poak 
la buo uao f or thio Projoot wao roaehod la Soptoabor of 1944, at 
whlah tiao 804 baaoo woro la uao. This waa oeaaUorod tho lartoat • 
buo oporatioa la tho world for aay glwoa territory or oity, tho 
aaaroat ia also boiag la tho oity of Ohloago , auuborlaf about 600 
buaoa. Tho roaorkablo part of thla bua oporatioa waa ahowa by a 
aurroy aado la Auguat of 1944 whlah ahowod that oaly l/o of 1 por 
ooat of tho total auabor of buaoa woro aot ia uao, aad thoao woro 
idlo booauao of aoohaaloal braakdowa. A total of 20 aillioa paaaoa- 
goro woro haadlod aad approslaatoly S40 aillioa paaaongor alloa woro 
travailed botwooa tho porlod of 1 April 1941 and 1 Maroh 194a. 

9»T. Off-Aroa Boa Sorvloo. - Tho aoooaaary laolatioa of tho 
Projoot aroa, aad tho foot that tho aoarby ooaaunitloa woro oaall. 
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that a .o«p*r«*l"lr «all per-atag. of th. total work!.., 
populatioa of th. Projoot .ould >• •* *• Pro3 ° 0% ' a • W ^• r, 

th. adj-lnla, toana. -uoh a. Pa.... Pro.aar. Suaayalda. 
TEklm , „ d .thar towa. .arrouadia, th. Projoot did aba.* a oaa-it, 
loftd of wralag p.r.oaa.1. aad traaaportatio. fa.lUtl.. had f b. 
p,.Tid* t. ft MM t. aad fro- ~* (8- *Pf. ■ *»>. 
aerator. ««ro approaah* with th. ld«a of proTidi*. ba. tr^U. fro. 
th... town, to Haaford or .oa. othor -atrai polat fro. •»!•* th. 

._. .««n«l but th... of fort, aaro oalr 

plaat bua ayato. oould -r. paraoanol, but wo. 

p^tlally auooaaafal. Ooa-oral.1 oparatioad war. o.tabll.hod b.taa~ 
Taaia. «d Haaford. aad ba*aa«i P*i|i"i 

aaanaotad Saaa^id.. Pro...r. aad oth~ ~U — *«- I. - 
araa to th. Projo.% .it.. Th. ro.tri.tloa. oa u.a of c^oUa. 1* 
prirato ear. aad. thit .orrlo. ab.ol.tolr a~o..ary. although 
p.r.oaa.1 ooa.iauod to iri*o o. a pool .yot- U thoir ow prl^f 
„hi.l... Oa-plaat traa.portatl.a for worhU. poraoaaoi <oia, to aad 
fro. aor. -a. proridod fra. of .bar,.. Howror. th. rout. toft 

th. Projoat. a oharf -a. aat u, ta ao~r tho dl.tano. oporatad off 

»v* weial buaoi to Taklam aad t. 
th. Projoot. for paraoaal u.., th. oo-aaraiai oua 

Paao. fro. Baaford -ro arailabl. with appropriato aharao. aad. for 
thia aorrioo. 
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SRGTIOI 10 - 3AFKTY 



10-1. Oaaar al . - Tha safaty program for tha 3»aford Sagiaaar 
Works m ooaaidarad u aaaaatial part of tha urogram far tha saaoaaa- 
fal ooaplatioa of tha construct lea phaaa of tha Frojaat. Injpartaat ta 
tha prograaa of tha work aa* ta ita parforanaoa la aa •ffloiaat nanaa* 
ana at tha lowaat pot tibia ooat waa tha mazioua uaa of available aaa- 
power by tha pravaatioa of aaoldeata through aa org*niaed safety pro- 
gram. Ia addltlea ta tha dirtet baaaflta which Horn froa tooh a 
program, thara ara saoh furthar baaaflta aa tha laproraaaat of employee 
morale, levered labor turno var t aai a reduetioa of absenteeism. A rep- 
utatloa for few serione aoaidemte ia alao a groat aaalataaoa ia tha 
raaraltaaat af personnel, further details af tha Kaahattaa Hist riot 'a 
Safety Program aaa ba foaod ia Baok 1, Value* 11. 

10-J. Qparatloa, - Tha Maahattaa District waa ta sxtaaded ia site 
that aloaa ■uparriaiaa by tha Distrist aaa impossible, aaa a unit, aa 
nearly template aa possible, waa organ I tad by tha Arae Sagloeer aa that 
it aoald ba abla ta faaatlaa with la itaalf. Hs ports aa aaa-hour axpo- 
■ora, aeeidenta, aaw proaadnrea, and pr smiling workiag ooaditloaa were 
aubmlttad ta tha District Saglnaar f a Qffise. Tha 9. 8. Engineer Safaty 
DiTlaloa faaatloaad ia a lupar-riaory oapaaity at all tiaaa. Tha Con- 
tractor's aafaty program waa organised aad oparated under tha ouper- 
riaioa of tha Saginaar's Safaty Dlrisioa. All problaaa of proaadara 
daaliag with tafaty wara diteaaaad batwaaa tha Ceatraetor's Depart- 
aaat aad tha Engineer's Oepartnant. Xtaaa of major iaportaaoa wara 
routad ta tha Araa Engineer for consideration aad raairaalatad ta tha 
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Cent raster. 

10-1. Jrgaaltatloa. - The Area Sagiaeer'a Safaty GiTlaloa con- 
■isted of Tar i out ssotioas headed by poraoenel particularly qualified 
la that field of operetioa. The ▼ariowe sections were a* fall ova t 

a. Constrootloa. - Tha Conotruetloa Sect lea eaa obligated 
to superrlaa end advise tha Contractor ea all phaaea of eoaatraetloa 
aad engineering where haaarda to the worknwa aere inrolvod, including 
proper dnaign, plaoewaat, and awraaiat to the alte of aaterlals for 
eoaatraetloa* 

b. Iraffie. - The Traffle Soetloa dealt with proper aore- 
aaat of all vehicle tranepertatioa, aaah aa proper aeehanloal equip- 
aeat, loadlag and unloading sonee for peossngere, parking late, traffle 
channel Is a tioa, tonlag of pedeetrlaa traffle. aad vehicle aaeldeat 
Investigation. The latloaal Safety Council Traffle Bopartawat aaaiated 
la layout daalga for both Haaford aad Richland. The aeheol patrol van 
orgaalsed by the Traffle Soetloa* 

■ 

e* Co— aalty * - The Co— nlty Soetloa lna poo tod all food 
ltaasj and all buildings dealing with the dispensing or storage of food* 
This group aade routine inapeetloas of drinking water, dairies, neat 
plants, grooery storee, barraeka, sewage disposal units, garbage die* 
poaal units, and pub lie aatertainaent o an tar a. This aeotiea was alee 
reaponaible for the propagatioa of aa aetlTO and effective children's 
training program* 

d. Fire Protection and Prevention* 

(1) fire Protection. - Thia soot ion dealt with the pre- 
ouraaeat of fire fighting equlnaeat aad personnel, the aalntananoe of 
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equipment, and the braining of aea. The ■•otion orgeniiod ovaouatioa 
prooedure in event of fi ra. 

(2) Fire Prevention . - Thia Motion eatablished methods 
of fira prevention, which inoludad inspection of all buildings and araaa, 
and oonoaatratad publioity mathoda to eaphasiie tha naad for fira pre- 
vention. Assistance waa raadarad ta tha Fira Protaation Seetloa in tha 
o hooking of equipment, such aa fira extinguishers and macks. 

10-4, Sdnoation and Promotion. - la ordar to consolidate eonstrue- 
tion safety promotion, 'a safety oduoatloa group, ooaaiating of a safety 
anginaar, aa adrertlalmg layout man, artists, and aiga paintara, waa 
organiiad. Library and oonaultant serrioe for group loadara waa pro- 
Tidad. Various lafaty eampaigna vara plannadi safety litaratura om 
ohaak inserts, time oarda, and atationary forma waa praparadi and safety 
poatara vara produoad for uaa on tha Project* 

a. Meetings. • Ona method that proved sueeessful la pro- 
anting aafaty eduaatioa waa tha orgaaitatioa of safety msetlnge, at 
whiah probloao war* diiouiaad, explained, and illustrated (Saa A pp. B 
54). 

b. Frintad Material. - For sesurlty reasons, tha printad 
■afaty aatarial was ganaral la nature, and baser* foraoastlng waa pre- 
santad orally by tha Division S afaty Knglneere ia waakly planning 
aaatlags. Standard aduaatioa aatarial. Including a book of twenty-two 
Safaty Standards and seTeral aiaaographed lnstruotion th«ets, was pre- 
pared for distribution aaong the o rafts. 0a 22 July 1842, a Pleat 
Safety Information Sheet waa published and distributed for the purpose 
of giTlng oonstruotion foreaea aateriala for discussions at the safaty 
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equipment. A central warehouae was located in Hanford where equipment 
m a tooked and issued. A ■uperrisor, axparianoad in Safety Engineer* 
ing, direetad tha crew which servioed this equipment ia tha rarioua 
areas. Daily ohaoka on inventories and ooataota with tha Safety Super- 
iataadaat and Aran Safaty Bnginaara inaurad aa affiaiaat control of 
equipment and aa aarly knowledge of aatlaipatad requiremcats. 

b. Issued Squlpmant. - (Hove* aad goggles vara Issued fras 
of ohargs ta saw fiald employ com at tha oloas of their orientation 
aeeting. Craftsmen engaged oa work ia oonaeetloa with machinery, or tha 
handling and amotion of oertaln aateriala ia the Speoial Fabrication 
8 ho pi, eere furaiahed ooveralle, glovoe, aad safety shoee, with no oeet 
to the worker. Thoaa employees who had been issusd prescription safety 
glasaee were allowed to re tela thaw at the tine of termination, if they 
ao deeired, by paying a fee of two dollara. 

10-$. Safety Coaaidoratloa for Somen. - Beoanse of the number of 
woven on the Project, aad beoanse it was felt that a woaaa would hare a 
better understanding of theee employees, a qualified feaale aafety eagi- 
neer was assigned to the Safety Department ia April 1944. Her dutlaa 
inolttdsd the compilation of material for a training program for aafety 
engineer a, the inspection ef gaaeral of flees, the organisation of Of fie* 
Safety job analyses ef all work performed by women, other than general 
clerical work. 

10-7. Results. - The aole purpose and aim of the Safety Program 
of the Hanford Engineer Works was the elimination of haiardous oon- 
ditioas due to work aad living conditions. That thia was done ia o 
highly effective manner ia apparent from the results obtained (See A pp. 
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B 56). 

a. Conotruotloa. - Tha oonotructloa lofoty program waa 
ouoeoaiful in •v»ry shaoa. Th« total Job froquaney wai S.70, moaning 
fi-ro and aowonty-nino hundredtha uoidonta par all lion hour* worked. 
Thia f raquaaay la wall bolow tha national orarogo for oonatruetlon, 

'y 

whloh thowa 120 daatha par 100,000 workaro, or approzlamtaly "on* 
doath par 1,900,000 aan-houro worked." Thara waa a total of twenty 
fatalitiee on tha ooaatruotion phaaa of this Projeot, whloh leave a 
tba Sanferd Projeot a llttla oxer fifty to go. 

a. Cowan lty. - Tha e immunity pro gran waa auooeeaful. 
Thara were no epidealea of any alia. Although tha program eould not 
shook tha eo-ealled "Torai nation Powder" (Saa Par. 4-4), afforta wora 
made to keep lirlng »ad eating qnartaro in a sanitary condition. 

e. Traffla. - Tha traffia prograa) • pooka for 1 too If In 
that not ona alngle aealdant duo to eollislon waa experienced in tha 
town of Hanford during eenatruotioa. Tha traffio aoeidaate for Tehl» 
olas on tha Projeot war* vory low. This want a long way la tha national 
program for oonaarratlon of no tor vehlelea of all typoo. 

d. Fire Prorontlon. - Tha flro proTontion and protection 
prograa) funatloood vary •atlafoetorily. So major flraa were experienced 
on tha Project at any tlaa. Tha minor flraa wara hold to a minimum. 

o. Comparlaona. 

1. Tha "Frequency Rata," or rata of ooouronoo of 
lost-time aoaldaata par million houra workad, waa 
only 40 par oont of tha oxporloneo of othar eon- 
atruetion work throughout tho tJttltod Statea* 
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2. Taa "Sorority Rata/ or th* rata of oxporloaolag 
"loiWoro" iw to aaoldaata for mA 1000 hour* 
aorta*, oaa only 67 por o«at of tho «xporioaoa 
of othor ooaatruetioa work tAroaghout tho Ualtoa 
Statoo* 

S. Tho eoat of all aaoiaaat provoatloa aathada «aa 
leapt os a froatlaa of 1 par oaa* of tba payroll. 



lO.f 



SKCTKM 11 - COSTS 



11-1. Oanaral. - Tha total ooat of tha oonatruotlon of tha Ban- 
ford Enginaar »arka at of SI Daoanbar 194S waa fS4t, 101,240. Tha 
aoaatruotion ooat. In aeoordanoa with tha atandard aeoouatiag praotlao 
of tha Contraotor, inoludoa all matarlala ta aqulp tha Plant for tha 
start-up of aanufaoturing oparationa and raflaota tha application 
.galnat apaalf la ooata of whatarar aalTaga orodlta hara baan raallaad 
to that data. Moat aalTaga whloh ooourrad during aotlTa oonatruatlon 
waa lnuadlataly asalallatad by ourrant oonatruotlon naada, whlla tha 
•alvagaabla natarlal an hand aftar aotivo oonatruatlon waa, far tha 
■oat part, tranafarrad ta othar gorarnmant aganalaa without ralnhuraa- 
■onti for tha lattar, whloh anountad ta approainatoly tSS,Oa«,oOl 0 
aoat oradlta wara appllad againat approprlata building and ooat oodaa. 

H-t. Anoountlni Mathoda . - Datallad ooata wara unlntalnad by 
tha Prima Contraotor In aoaordanoa with hla ragular nathod of ooat 
kaaplng on o on* t motion projaota , with oartain nodlflaatlona to a am- 
ply with gonoral aoaouating nothoda of tha Corpa of Saglnaara. a 
■odifiad forn of prooodura waa uaad by tha Aran Snginaar'a forooa in 
maintaining a Control Aooount of Prina Oontraot Coat and dotail 
raoorda of Ooramnant Orarhaad and llaintananaa Aaoounta. Coat of auta- 
rlala. aquipnant, and auppllaa furniahod by tha florarnnant on both a 
froa laaua and proouranant boaia wara auppllad tha Contractor ud in- 
oorporatod in tha faaturaa of work by diraot allooatlon and/or atoraa 
diatrlbutlon. Ubor ohargaa wara allooatod diroot ta faaturaa of work 
by tha Contraotor on tha baa la of indiTldual tina oorda. Main 
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aubooatraat labor ohargea waro aleo distributed oa.a tias sard bat it. 
Materials aad aqnip — a t woro allocated to features of uark where par- 
obaood opoolfioallj for a foataro aad oa tho basis af stars tleksts oa 
iteaa of a geaoral nature, auoh aa luabor aad uails. Distribatioa of 
aaia auboontraoter'a aaterial aad oquipaavt eoata acre- aloe aad* oa 
this basis* la addition to tea •boro-ooationod maia subeoatraate, 
several svbooatraote aara lob oereriag spssifia sodas, aad abargas 
oororiag labor, aaterial, aad oqaipaaat vara, tearoforo, allocated te 
tea spoclfls ooda involved oa the basis of rs labors a nsuf a te tea sub- 
ooatraoter. Major aonatraatiaa oaaipasvt aaiateaaaaa. shop oquipao at 
aalateaaaoo, aaall tool aaiateaaaaa, aad aissollaaaoua olsarlag ssste 
aara distribated periodically, oa tea basis of total labor sbargos, 
te soastruotioa fsataroa daring tea period involved. Orerhea* aad ds- 
forrod aoooaate aara distribated at tho alasa of ooastrastloa oa tho 
folloariag baa is i 

1* Bagiaasrlag Daaigai village dssign to Kiohlaad 
Til la go (1100 Araa), plant doaign te tea rarloaa 
plant footers a oa tha basis of total labor aad 
aaterial ooat. 
tm Kagiaaarlag supervision, bona sffiss expanse, 
flsld supervision, fiald ozponos, tronafer-eut 
oxpoase, Ooveranent overhead, and stellar aoooaate 
aaro dlatriboted te all foaturos oa tho basis sf 
total labor and aaterial ooat. 
I* feaporarv soastruotioa ohargoa aara diatributad 
to tho foaturo of work for whoao bonoflt tho 
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particular work aaa lnonrrod. 
4. Major •quipaant, ranted •auipoant, and aaall tool 
ahargoa «ara dlitrlbutod ta all foaturaa of work 

■ 

axoopt tho Adalnlatratioa Araa aad Rlohland 
Til logo. Ha dlatrlbutioa aaa aada ta thaaa aa- 
ooaata aiaaa all wark aaa dona by tubooatraet. 
•• Iqaipaant obarpo iaaarrad at tha aaaford Caap 
uadar gonaral oomoroial faailltiai at Banfard 
diatribatad to all faataraa of vork oxoopt taa 
Adalniitratioa Aroa aad Eiohland Tillage, la die- 
tribatiaaa vara aada ta tkaaa taa araaa aiaaa 100- 
aentrentor'a aaplayaaa woro quartered la taa eub- 
aaatraotor'o oonp aad did sat reoeire any boaofit 
frea tba ■aaford Comb or Oaaford aoaaarolal fool 11- 
tiee. 

f • Horomaa nt overhead aad alaariag aaoouata vara die- 
trlbutad ta all aooaaata aa taa baola af total 
labor aad aaterlal. 
11-1. Coat Snaaary * - Ooaatraotloa aoata for taa Hanford Kngineor 
terke (Sao A pp. I M) ara divided lata tkroa aaia oatecorioei Mela 
Plant , Rl oh land Tillage, and Speoial Coaatrnetloa Faataraa. 

a* aaia Plant . - Tko total eoaotraatloa aoat of tha Mala 
Plant aaa |iW.61T,191. Tale ooat iaaladaa |49, 141,841 for outaida 
faeilitiea, moh aa oloetrlo llnee, eteea llaoe, wator linee, roada, 
rallroada, and fanaaai 9200,201,768 for Plant buildiaga and oqaipaonti 
and 13,939,564 for tho foaaral AdainiatratiTO Aroa aad Haintanaaoa 
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SB0TX01 11 - ORGANIZATION AMD FBRSOfTlL 



II. 1. Ooaaral. - Conatruotloa of tha Haaford 3agloaar Worka ni 
aeaoapllahad by two organiiatioaa, oao importing to tha Hanfori Araa 
Bagiaoor, r«preiontiag tha ailitary and alvillaa paraoanal af tha Maa- 
hat Urn Dlatrlotj tha athar reporting to a Mold Projoat Maaagor, rap- 
roaaatlag tha foraaa of tha Prlaa Ooatraator. 

12-2. araa Baglaaar'a Orgaal ration (Baa A pp. 1 8T aad 1 iTa) . • 
It waa noooaaary to form this orgaaltatloa* la lta antiraty, on tha 
alto. Thla waa doaa by traaafarrlag alllUry aad oirlllaa porioanol 
from athar ooaatruatioa prajaata. SowaTar. It waa aooooaary to aup- 
ploaont thooo traaafara hy raaraltlag froa aay tonraoa poaaiblo, aad 
tha porooaaal ttaua obtalaad wara aot, la aaay oaaaa, tralaad ooaatraa- 
tloa porioBBol. Aa of 1 Augaat 1M4, a data aaar tha par lad af paak 
ooaatrtaetloa aatirity, tha Offlaa of tha Aroa Saglooar oaployod a 
total of Stt poraoaa (117 military aad 332 o Will an porienaal). Tha 
Ssaford Araa laglaaor rapartad ta tha Biatrial Kaglnaar, Maahattaa 
aiitrlat. Oak Rldga, Taanaaaaa, aha rapartad ta Major Ooaaral L. R. 
Ororoo. Coaaaadlag Oaaaral of tha Maahattaa Dlatrlot. 

a. Military Panoanol. - Tha ooaatruotlaa of tha Haaford 
Eaglnoor Worka waa dlraotad by Calaaal F. T. Matthiaa, tha Araa Sagl- 
naar. Llontaaaat Calaaal I. R. Eadloa aonrad aa Daputy Aroa taglaoar 
aad Ohlaf of Ooaatraatlaa during tha major part of ooaatraotloa. Fol- 
lovlag hla doata oa t July 1944. Llotxtonant Coloaal 1. T. Ragara waa 
naaad aa hla tuawor. Major R. F. Ebba, ExooatiTO Offlaari Major 
R. I. imoab, Labor Rolatloaa Offloori Captala M. E. Barrott, Chi of 
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of Fiaoal Division | and Major B. F. Cornell, Surrey Offioor, aorred on 
tho Area 3agineer'e staff. Major S. 9. Hi lay tu tha Chiof of Serrioee, 
assisted by Oaptaia J. 3. Barrish. Tha Chiof of Product ion waa Major 
J. F. Sally. Captain P. B. Mount joy terred an Intelligence Offioar from 
July 1948 to March 1944 nhaa ha wan auoooodod by Major F. M. Oillatto 
who waa ■uoooodad by Captain L. Johnaon in Hovcnber 1944* 

b. Civilian Paraonnal . - Tha following oiriliana oooupiad 
key poaitiona in tha Of flow of tha Aran Bnglaeer during oonatruetiont 
J. K. Sohaaidal and C. I. 8haphard c apaaial aaaiataata to tha Chiof of 
Conotruotioa for etructurcl and alaatrioal anginaarlngj 0. 8. Clark and 
R. A. Carlbsrg, high voltage alaotriaal trananiaaloa engiaeorei C. 0. 
Raaning, Chiaf of Baginaaringi 3. F. Hcier, Chiof of tha Legal Dlvialoai 
I. 0. Sturgis, Administrative Aaaiatanti and H. 0. Hagsann, Taohaiaal 
AaaUtaat to tha Chiaf of Produotioa for all phaaaa of proeoaa eagi- 
aooring (during tha laat half of tha conatruotioa period). 

18-8. Priaa Coatraotor'a Organisation (See App, B 89), - Tha eon- 

I 

atruotioa of tha Haaford Engineer forks wan undar tha dirootioa of tha 
Bnginaaring Department of tha da Pont Coapany with I. 0. Aokart aa Chiof 
Engiaaar and CM. Read aa Aaaiatant Chiaf Engineer. Tha Canaral Man- 
agar of tha Conatruation Division waa M. F. Wood and F. H. Maokia waa 
Managar of ifar Coaatruotioa. Tha Priaa Coatraotor'a fiold organisation 
waa haadad by a Fiald Projaat Managar who raportad ta tha Conatruation 
Diriaion la Wilmington, Delaware, whlah in turn raportad to tho Engi- 
neering Departaant. Tha nuabar of ooaatruetioa workara oaployod by tha 
Priaa Contractor oa tha Hanford Projaat fluctuated oonaidarably during 
the construction period, reaching a peak of approximately 28,000 peraone 





ia Jum 1944. Juring the height of the aonatruetion period the Field 
Projcot Manager, 3. ?. Church, was uaiatod by ii> Aoaiatent Field Pro- 
ject U auger a, T. L. Pierce, F. H. MeDonmld. 0. S. Hillaaa, 3. £. Bubb, 
0. A. Treak, and if. V. Krewatoh, who were reaponaible for the various 
engineering and adainiatrative divieiona of the Priae Contreetor'e field 
organiaatioa. Ia addition to the repreaentativee of the Priwe Coatrao* 
tor reporting to the Field Project Manager, there were four diviaioasi 
Audit, under 3. E. Werner | Accounting, under ?. W. Browai Je*lg», under 
8. T. eaielei end Traffic, under 0. S. S lapse a, that reported directly 
to the da IHmt ffllaingtea Office. Becauee of the aagaitude and impor- 
tance of the Henferd Project, the Priae Contractor aeeigaed approxi- 
aately *0 per cent of hie expanded wartiaw conetructioa organisatioa to 
the laaford Engineer ttorke. 

12*4. Coordination. - The Area Engineer, Haaford Sag inner orke, 
la hie capacity a« a rcpreeeatetive of the intereete of the owner, the 
3overaa*at In thie inateaoe, acted la a auperriaory aad reviewing 
aapaeity and did net perfora oocat ruction aetivitiaa. The off iee of 
the Area Engineer, with ite various braachee, divisieas, aad aeetione, 
was organlaed along parallel liaee with the Contractor' a orgaaiaatioa, 
ecoh aectioa heed and di via ion head of the Area Atgineer'a orgeaiaatioa 
having hie direct contact with eiadlar echeloaa ia the organisation of 
the Priae Contractor. Tho organiaatioa of the Area Engineer oa eoa- 
atructioa waa divided lata two principal auto-divisions, notably Coa- 
itruotlon and Servieee. The function of the Conat ruction Branch had to 
do dlrootly with the pro mention of field ccnetructlon, the Service 
Branch hed to do entirely with the acrvlcee aooeaaary to furniah tho 






needs of field construction. 



12-8. Acknowlodgncnts. - la addition to the individuals mentioned 
afcove, many others deserve tptolal station for their contributions to 
thm successful obstruction of the Kanford Snglnocr fforka. C. H. Grots 
•ad I. aillett of the Technical Dlvleiea of tho da Pont Zxplosivos 
Department TUX Division so trad as consultants to ths Construction 
forooo. 8. Swim, L. Raupt, J. A. Boras, R. P. Oeaereua, and 9. 8. 
Coffin of tho Desiga Division also served as aoasultaats during con- 
struction. R. B. Burton was loaned by tho da Pont Company to tho Olym- 
pic Ceasslseery Company and acted as field Project Manager. L. J. flair lc 
and 3. A. Behllog were also loaned to that oeapaay and acted ac Assist* 
ant field Project Managers. Spenial sanation should fee node of the serv- 
ioec rendered by the Seattle District, Corps of Kaglaeersi Portland Dis- 
trict, Corps of Sagineersi Headquarters, Sinth Scrricc Connaadi Signal 
Corps t the Federal Agencies ooaoeraed with housing, rationing, allo- 
oatioas and price ocilingsi and other federal Agencies that contributed 
to the construction of the Hanford Saglaeer forks. Ths following sub- 
ooatractors performed aajer jebs during the construction period* lew- 
bory-C handler -Lordf ienkee-Janes-Zahaiser & *erreni Banford Cenorete 
Contraatersi Saith, Hoffaaa aad Wright) Olympic Commissary aompaayi 
and Sorrisoa-Beohtel«4foCone. 
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